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Factor  analysis  has  made  Important  contributions  In 
such  areas  of  education  os  educational  psychology  and  test 
construction,  but  it  has  rarely  been  used  in  social  founda- 
tions of  education.  Moreover,  It  has  been  used  mainly  to 
determine  factors  or  dimensions  within  test  Items  or  person- 
ality measures.  Tills  study  foouses  upon  the  comparative 
grouping  of  cases,  specifically,  the  grouping  of  the  50 
states  on  the  basis  of  53  socioeconomic,  political,  and 
educational  characteristics. 

The  study  attempts  to  answer  the  following  questions: 

Which  Is  preferable  for  grouping  political  units,  correlation 
Indices  or  distanoo  Indices?  What  grouping  differences 
result  in  distance  analysis  by  using  standardized  raw  scores 
as  opposed  to  factor  scores?  How  does  giving  factor  scores 
different  weights  affect  the  groupings?  How  useful  Is  profile 
analysis  in  determining  types  of  political  units? 

A factor  analysis  of  the  variables  determined  the  follow- 
ing five  Interpretable  factors:  Socioeconomic,  Raolol-Edueational , 


Educational  Expenses  vs.  Manufacturing,  Frontier,  and  Agri- 
culture. A comparison  of  factor  analytic  groupings  on  corre- 
lation Indices  and  distance  Indices  showed  that  the  use  of 
distance  measures  resulted  In  clearer,  more  Inclusive  groupings. 
Conceptually,  research  focusing  on  the  grouping  of  political 
units  Is  usually  more  Interested  In  grouping  on  distance, 
or  score  magnitude,  than  on  profile  shape,  as  measured  by 
correlation.  However,  the  correlation  approach  Is  useful 
as  employed  In  profile  analysis,  whloh  proved  valuable  In 
the  Interpretation  of  the  groups  In  terms  of  variable  differences. 

Four  distance  analyses  were  made,  one  using  standardized 
raw  scores  and  three  employing  weighted  factor  scores,  speci- 
fically, unit  weights,  weights  based  on  the  percentage  of 
variance  accounted  for  by  each  factor,  and  weights  based 
on  the  percentage  of  educational  variables  loading  on  each 
factor.  The  resulting  groupings  were  not  greatly  different 
from  each  other.  The  results  of  a study  of  Florida  counties, 
presented  as  a contrast  to  the  50  states  study,  however, 
showed  that  using  unit  weighted  faotor  scores  resulted  In 
quite  different  groupings  than  using  standardized  raw  scores. 

The  conclusion  Is  that  the  use  of  standardized  data  variables 
In  distance  analysis  Is  usually  preferable  because  of  the 
Information  retained  on  the  cases'  scores  on  Individual  vari- 
ables. Where  factor  scores  are  used,  comparisons  should 
be  run  to  explore  possible  differences  resulting  from  the 
use  of  different  weights. 


CHAPTER  1 


INTRODUCTION 

When  confronted  with  a number  of  entities,  nan  almost 
Invariably  groups.  The  limits  of  his  own  mind  make  It  Impos- 
sible for  him  to  wrench  understanding  from  consideration 
of  each  Individual  entity.  Only  as  all  or  most  of  the  entitles 
are  examined,  analyzed,  and  categorized  can  man  begin  to 
make  sense  out  of  the  domain  In  which  he  works.  This  cate- 
gorizing Is  usually  made  on  the  basis  of  subjective  Impressions, 
which  may  or  may  not  be  effective.  Out  of  Informal  grouping 
experiences  developed  more  precise  methods  of  grouping  based 
on  quantified  data,  that  Is,  methods  utilizing  measurement 
of  some  relevant  aspect  of  the  domain.  Using  a single  measure- 
ment one  could  break  down  the  entitles  Into  such  categories 
as  high,  medium,  and  low,  or  even  rank  each  entity.  This 
was  fine  as  far  as  it  could  go,  but  only  as  man  could  take 
Into  account  multidimensional  considerations  could  there 
be  truly  effective  grouping. 

Factor  analysis  offers  a general  emplrloal  method  for 
grouping  any  given  body  of  entitles  on  the  basis  of  a number 
of  characteristics.  But  factor  analysis  Is  fraught  with 
a myriad  of  doolslonsi  what  variables?  principal  components 
or  principal  axes?  which  rotation?  how  many  faotors? 


which  grouping  me 


One  general  purpose  of  this  study  Is  to  provide  a case  history 
of  these  decision-making  processes.  Although  eaoh  question 
Is  applied  specifically  to  this  case,  the  decisions  reached 
oan  have  applicability  to  a wide  range  of  domains. 

This  study  Is  designed  to  compare  methods  of  grouping 
cases.  In  the  factor  analytic  application  of  grouping  of 
cases  by  social  scientists  several  methods  have  been  used. 

The  choice  of  method  seems  to  be  tied  closely  to  the  disci- 
pline; as  a result,  geographers,  for  Instance,  may  use  one 
method  and  political  scientists  another,  even  though  there 
Is  no  apparent  clear-cut  reason  other  than  convention. 

Profile  analysis  (Guertln,  1966)  has  evidently  not  been 
used  at  all  by  the  social  scientists;  correlation  measures 
have  been  used  when  distance  would  sometimes  be  preferable; 
and  the  use  of  distance  analysis  has  been  Inadequately  ex- 
plored. There  Is  a need  for  studies  which  focus  upon  a 
comparison  of  grouping  methods  rather  than  upon  the  use 
of  any  particular  method.  Russett's  1967  study,  using  nation- 
state data,  went  far  In  this  direction,  but  much  more  needs 
to  be  done.  He  stated  In  comparing  alternate  grouping  pro- 
cedures; "It  does  require  that,  to  settle  the  question 
finally,  we  have  a large  sample  of  rigorous  comparisons 
In  which  all  the  comparisons  are  reported,  not  Just  those 
that  produce  very  similar  (or  different)  results  as  the 
analyst  happens  to  want  to  show"  (p.  57). 

The  present  study  aims  at  providing  Just  such  a sample. 
The  focus  will  be  on  the  grouping  of  socioeconomic,  political. 


and  educational  characteristics  of  the  50  states  of  the 
United  States  and,  more  Importantly,  on  grouping  the  states 
themselves  on  the  basis  of  these  same  characteristics. 

In  the  grouping  of  the  states,  several  methods  will  be  used, 
analyzed,  and  reported. 

atlons  of  education.  The  technique  of  factor  analysis  has 

as  educational  psychology  and  test  construction.  In  contrast 
to  what  has  been  taking  place  during  the  past  two  decades 
in  the  social  sciences  In  general,  however,  there  has  been 
little  carry-over  Into  areas  where  education  and  the  social 
sciences  meet — the  historical  and  socioeoonomlc  foundations 
of  education.  This  study  will  employ  some  of  the  variables 
commonly  used  in  this  area  of  education  but,  focusing  on 
case  grouping  methods.  It  will  not  attempt  to  apply  the 
findings  to  educational  theory.  Further  studies  are  needed 
which  will  firmly  tie  faotor  analysis  and  grouping  methods 
In  general  to  substantltlve  areas  of  sooial  foundations 
of  education. 


Faotor  analysis  has  long  been  an  Important  tool  of 
the  behavioral  scientists  and  as  such  has  done  much  to  develop 
scientific  theories  In  such  areas  as  personality  and  Intelli- 
gence. Scholars  In  the  social  sciences  were,  however,  much 
slower  to  see  the  possibilities  of  this  mathematical  technique 


*ork.  Indeed, 


some  of  the  early  statistical 
studies  of  political  units  were  made  by  psychologists  rather 
than  social  scientists.  An  early  example  of  a psychologist 
applying  statistical  techniques  to  the  study  of  political 
units  was  E.  L.  Thorndike's  Your  City  (1939).  Much  more 
sophisticated  work  was  done  by  psychologist  H.  B.  Cattell 
and  his  associates  on  faotor  analytic  studies  of  character- 
istics of  nations  (1949.  1950,  1951b) . In  the  meanwhile 
political  scientists  were  beginning  to  apply  factor  analysis 
to  voting  records  (Gosnell  and  Gill,  1935s  Gosnell  and  Schmidt, 
1936s  Gosnell,  1937s  Carlson  and  Harrell,  1942s  Harris, 

1948)  and  characteristics  of  polltloal  units  (Ogbum,  1935s 
Price,  1942).  Since  those  early  years  faotor  analysis  has 
become  Increasingly  Important  to  areas  of  sociology,  poli- 
tical science,  anthropology.  International  relations,  and 
geography. 

Most  of  the  factor  analytic  studies  carried  on  In  these 
disciplines,  except  perhaps  geography,  have  been  In  the 
grouping  of  variables  (characteristics).  However,  Interest 
has  been  growing  In  the  grouping  of  political  units  (cases) 
(Cattell,  1950;  Hatt,  Parr,  and  Weinstein,  1955;  Banks  and 
Gregg,  1965i  Russett,  1967).  This  grouping  has  been  closely 
tied  to  an  area  which  Is  of  particular  concern  In  geography, 
political  science,  and  sociology — regionalization.  In  the 
1930s  much  work  was  done  on  regionalism  In  the  United  States 
by  H.  W.  Odum  and  associates  (examples,  Odum,  1936s  Odum 

e aid  of  faotor  analysis. 


1938),  though  without  the 


In  the  1960s  geographers  who  studied  regionalism  employed 
the  factor  analytic  and  related  statistical  methods  used 
by  B.  J.  L.  Berry  and  associates  (see  Berry,  1961)  In  what 
geographers  are  now  beginning  to  speak  of  as  a Quantitative 
Revolution  (Smith,  1971.  p.  10).  Political  scientists  also 
became  heavily  Involved  In  factor  analytic  studies  of  poli- 
tical regions.  Two  prominent  examples  were  B.  M.  Russett's 
study  of  International  regions  (1967)  and  R.  J.  Hummel's 
Dimensionality  of  Nations  Project. 

Despite  these  far-reaching  studies  many  gaps  remain. 

Few  studies  have  been  made  grouping  characteristics  using 
as  cases  the  states  of  the  United  States  (Hofstaetter,  1951s 
Schutz,  1956;  Hofferbert,  1968s  Cole,  1967),  and  even  fewer 
In  the  area  of  grouping  the  states  (Sutton,  I967).  Again, 
only  two  factor  analytic  works  can  be  olted  In  the  area 
of  education  In  the  United  States  (Hofstaetter,  1951s  Schutz, 
1956),  both  done  before  computers  were  available  generally. 
Both  of  these  studies  focused  on  the  grouping  of  character- 
istics. Schutz  made  no  attempt  to  delineate  groups;  Hof- 
staetter made  a rudimentary  attempt  In  the  form  of  graphing 
the  factor  scores  of  six  of  the  states.  This  present  study. 
In  addition  to  presenting  a comparison  of  methods  of  grouping 
political  units,  alms  at  providing  an  example  of  relating 
a grouping  of  socioeconomic,  polltloal,  and  educational 
characteristics  of  the  states  to  groupings  of  the  states 
themselves  on  this  same  data. 


CHAPTER  2 


PROCEDURE 

Factor  analysis  Is  a procedure  whereby  one  may  examine 
a matrix  of  numbers  to  see  which  of  the  entitles  being  studied 
group  together  because  of  a tendency  to  vary  In  the  same 
way.  The  matrix  to  be  analyzed  Is  a slice  of  the  "data 
cube,"  a concept  originally  developed  fully  by  Cattell  (a952; 
see  also  Cattell,  1966,  and  Rummel,  1970,  pp.  192-202). 

The  focus  Is  on  two  dimensions  at  some  point  on  the  third 
dimension.  Thus  one  can  study  a cases  by  characteristics 
slice  for  one  occasion,  an  occasions  by  characteristics 
slice  for  one  case,  or  a oases  by  occasions  slice  for  one 

cross-sectional  slice  consisting  of  the  50  states  (cases) 
by  socioeconomic,  political,  and  educational  variables  (char- 
acteristics) for  the  year  i960  (occasion),  the  last  year 
for  which  extensive  data  are  available. 

Once  the  data  slice  Is  determined  one  still  has  several 
possibilities  for  focusing  the  analysis.  If  faotor  analysis 
can  be  viewed  as  a formal  grouping  procedure,  one  can  see 
that,  given  a cases  by  characteristics  matrix,  he  may  group 
either  oases  or  characteristics.  Historically,  grouping 
of  characteristics  came  first  In  the  pioneering  work  of 
Spearman  (1904)  and  Thurstone  (1931).  As  more  e 


experience 


was  gained  in  the  use  of  factor  analysis,  sobs  psychologists 
began  grouping  oases  (Stephenson,  1936;  Burt,  1937).  This 
type  of  analysis  Burt  termed  transpose  factor  analysis. 
Cattell  (1952).  in  developing  the  full  data  cube,  designated 
the  analysis  of  the  Interrelationship  of  characteristics 
R technique,  and  the  analysis  of  oases,  Q technique.  These 
terms  have  become  widely  accepted  and  they,  and  the  phrases 
R analysis  and  Q analysis,  with  Identical  meaning,  will 
be  used  throughout  this  study. 

This  study  will  first  present  an  R analysis,  in  which 
the  focus  will  be  on  the  dimensions  or  factors  of  the  charac- 
teristics of  the  states.  The  results  of  several  methods 
of  transposing  the  data  and  studying  the  interrelationship 
of  the  states  will  then  be  reported.  The  latter  type  of 
analysis  will  be  the  heart  of  the  study,  slnoe  this  Is  the 
area  In  which  so  little  viorlc  has  been  done.  A more  detailed 
description  of  the  comparative  methods  for  this  Q analysis 
will  be  considered  shortly. 

The  computer  programs  used  for  the  analyses  were  those 
developed  for  the  Educational  Evaluation  Library,  the  Univer- 
sity of  Florida.  These  programs  are  desorlbed  In  Guertln 
and  Bailey  (1970,  pp.  293-314).  The  analyses  employ  the 
principal  ares  method,  with  the  multiple  R,  where  an  inverse 
of  the  correlation  matrix  Is  possible,  used  as  the  original 
communal ity  estimate.  Where  an  Inverse  Is  not  possible, 
the  highest  correlation  coefficient  is  used  in  place  of 
the  multiple  R.  The  computer  programs  provide  for  Iteration 


to  reestlmate  communal Itlea  on  the  basis  of  the  row  sums  of 
squared  loadings.  After  the  number  of  factors  to  be  rotated 
was  determined  In  order  to  produce  the  clearest  picture  of 
common  faotor  space  (Guertln  and  Bailey,  1970,  pp.  109-20), 
the  factors  were  rotated  both  orthogonally,  according  to  the 
Varlmax  criterion  (Kaiser,  1958),  and  obliquely.  Computer 
programs  used  for  oblique  rotations  were  Simple  Loadings  (Jenn- 
rlch  and  Sampson,  1966),  Obllmln  (Carroll,  1958),  and  Kaxplana 
(Cattell  and  Muerle,  1960s  Eber,  1966).  In  all  cases  factors 
were  rotated  by  the  Simple  Loadings  procedure,  and  the  results 
compared  to  that  of  the  Varlmax  rotation  to  see  which  rotation 
best  approximated  simple  structure.  Simple  structure.  In 
short,  means  that  each  variable  or  case,  depending  upon  which 
Is  being  grouped,  can  be  explained  by  as  few  factors  as  poss- 
ible. If  the  results  .indicated  that  the  factors  were  essenti- 
ally Independent,  the  orthogonal  rotation  was  accepted.  If 
the  oblique  solution  resulted  In  better  structure,  with  the 
factors  clearly  Intercorrelated , rotations  were  sometimes 
run  on  all  three  oblique  rotation  procedures  and  the  rotations 
were  then  compared.  In  all  cases  the  results  of  the  Simple 
Loadings  procedure  seemed  superior.  (For  a comparison  of 
these  oblique  procedures,  see  Bailey  and  Guertln,  1970.) 

The  program  available  for  calculating  faotor  scores,  or  more 
accurately,  faotor  score  estimates,  utilized  the  complete 
method  based  upon  the  Inverse  of  the  correlation  matrix  (Harman, 
1967,  PP.  350-60). 


ithods  for  Grouping  Cases 


As  outlined  above,  an  R-typo  factor  analysis  correlates 
and  groups  characteristics  Into  factors  or  dimensions. 

The  same  data  can  he  transposed  so  It  will  group  oases. 

Such  grouping  may  be  obtained  by  two  methods.  One  Is  very 
close  to  the  factor  analytic  methods  used  for  the  H-type 
analysis.  Scores  on  the  variables  are  first  standardized 
to  uniform  means  and  standard  deviations  and  then  interoor- 
related  With  scores  of  other  oases.  The  principal  axes 
method  is  then  used,  as  In  R-type  analysis,  to  determine 
dimensions  or  factors  within  the  correlation  matrix.  In 
order  to  understand  dearly  what  the  resulting  factor  struc- 
ture means,  one  must  bear  in  mind  what  correlation  itself 
represents.  A simple  correlation  between  two  oases  is  an 
index  of  relation  between  them  In  variance  overlap  terms, 
i.e.,  a perfect  correlation  of  1.0  between  the  profiles 
of  the  cases  means  that  as  one  looks  across  variables,  when- 
ever the  score  of  one  case  moves  in  one  direction,  the  score 
of  the  other  will  always  move  In  the  same  direction.  Thus 
two  states  with  very  different  magnitudes  In  socioeconomic 
measures  could  correlate  appreciably  If  in  each  case  the 
same  variables  changed  together  in  the  same — or  opposite, 
if  negatively  correlated — direction.  A simplified  example 
would  be  that  two  states  might  be  highly  correlated  If  for 
each  the  average  salary  of  teachers  had  a near  constant 
relationship  with  the  percentages  of  population  urban  and 
percentages  who  finished  college,  Irrespective  of  the  magnitude 


Figure  1 presents  this  example  in  graphic 


Teacher  TTFop.  Y>  Finished 

State  A---  Salary  Urban  College 

State  B ••••• 

Fig.  1 Example  of  High  Correlation 

Q-type  analysis,  based  on  correlation,  therefore,  groups 
eases  on  the  basis  of  the  shape  of  their  profiles  while  ignor- 
ing level,  (For  further  discussion,  see  Guertin  and  Bailey, 

1970 , pp,  264-66.)  For  many  analyses  such  a discrimination 
is  all  that  is  wanted,  for  the  attempt  is  to  delineate  certain 
shapes.  In  grouping  states,  however,  one  is  usually  interested 
in  discovering  similarities  not  only  in  profiles  but  in  magni- 
tude, in  bringing  together  clusters  of  cases  whoso  shapes 
arc  similar  and  who  are  found  at  the  same  level.  This  Important, 
but  little  known  approach,  is  that  taken  by  profile  analysis, 
which  compares  shapes  and  then  clusters  together  cases  with 


similar  shapes  at  similar  levels  {Guertln,  1966).  For  this 
present  study  the  data  Here  transposed  on  the  basis  of  the 
Intercorrelation  matrix  (Q  based  on  r)  and  the  profile  analysis 
approaoh  was  then  used  as  a further  refinement. 

Another  method  for  transposing  data,  in  contrast  to 
the  above  relational  approaoh.  Is  one  based  upon  distance 
measures.  The  distance  measure  which  Has  used  for  this  study 
was  introduced  by  Cronbach  and  Gleser  (1953).  This  Index, 
known  as  d,  Is  simply  the  square  root  of  the  sums  of  the 
squared  distances  between  two  profiles  across  all  variables. 
Arithmetic  operations  as  developed  by  Guertln  (1971)  trans- 
form this  measure  from  a matrix  of  distance  measures  of 
dissimilarity  to  one  of  dlstanoe  similarity  Indices  (DSI); 
this  matrix  Is  subsequently  factored  as  If  It  were  a corre- 
lation matrix.  The  resulting  factors  bring  together  cases 
which  are  congruent,  that  Is,  similar  In  magnitude  and  shape. 
Figure  2 Includes  the  highly  correlated  states  Introduced 
In  Figure  1 and  adds  to  them  State  C,  with  scores  close 
to  those  of  State  A,  but  with  a shape  dissimilar  to  those 
of  either  of  the  other  states.  Q based  on  correlation  would 
group  State  A and  State  B.  Q based  on  distance  would  group 
State  A and  State  C.  These  figures  present  In  a nutshell 

One  question  to  be  settled  In  using  distance  analysis 
Is  the  type  of  data  to  be  used.  Guertln  and  Bailey  (1970) 
suggest  the  use  of  the  standardized  data  variables.  Hummel 
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T Standard 


(1970,  p.  495)  argues  that  the  use  of  such  data  "artificially" 
velghts  correlated  variables  and,  therefore,  he  prefers  to 
use  standardized  factor  scores  obtained  from  an  E-type  analysis. 
For  this  study  both  methods  were  used  for  comparative  purposes. 
In  addition,  a distance  analysis  was  made  using  factor  scores 
weighted  In  accordance  with  the  percentage  of  total  variance 
accounted  for  by  each  factor.  A final  distance  analysis 
was  made  using  factor  scores  weighted  by  the  percentage  of 
educational  variables  on  each  factor.  Because  of  the  rele- 
vance to  this  question,  results  from  a study  of  Florida  oountles 
are  presented  which  are  quite  different  from  the  results 
of  this  present  study  (Chang,  1971). 


ables 


If  this  were  a study  In  which  the  emphasis  was  on  the 
development  of  theory,  the  oholoe  of  variables  (characteristics) 
would  be  of  utmost  Importance.  Instead  the  emphasis  Is  upon 
technique  or  method  and  of  Importance  only  was  the  sampling 
of  variables  In  the  areas  of  socioeconomic,  political,  and 
eduoatlonal  characteristics.  Variables  were  chosen  from  among 
those  available  which  seemed  capable  of  distinguishing  between 
the  states,  on  one  hand,  and  of  adequately  measuring  socioeconomic, 
political,  and  educational  characteristics,  on  the  other. 

One  could,  for  Instance,  get  clear  groupings  of  states  by  the 
use  of  such  variables  as  longitude  and  latitude,  temperature, 
rainfall,  and  distance  above  sea  level,  but  these  geophysical 
measures  were  not  what  was  wanted.  (See  Hummel,  1970,  pp.  20 9-26, 
for  a detailed  discussion  of  suggestions  for  the  selection 
of  variables  for  factor  analytic  studies  In  the  social  sciences.) 
Guidance  In  the  choice  of  variables  came  both  from  those  found 
useful  In  other  social  science  and  educational  research,  and 
In  the  experience  gained  In  two  pilot  studies,  one  on  United 

It  was  found  that  by  using  both  population  size  and  total  public 

The  decision  had  already  been  mode  not  to  force  out  a size 
variable.  Therefore,  only  the  total  public  school  enrollment 
was  retained  as  a earlier  variable.  An  attempt  was  cade  to 
sample  variables  in  the  following  Interrelated  areas! 

Economic  characteristics 

Political  characteristics 


14 

Crlmo  Indloes 

Population  growth  and  migration 
Educational  characteristics 
Educational  support. 

In  the  end,  53  measures  were  chosen;  a list  of  the  variables 
and  sources  will  be  found  In  the  Appendix.  All  variables 
except  one  were  used  In  the  form  of  percentages  and  per 
capita.  The  exception  Is  the  variable  total  public  school 
enrollment,  already  mentioned. 

In  working  with  the  lnteroorrelation  matrix  on  which 
factor  analysis  Is  usually  based,  some  researchers  feel 
It  desirable  to  secure  data  on  at  least  100  replicates  In 
order  to  reduce  error  variance  (Guertln  and  Bailey,  19?0, 
pp.  l?0f;  Cattail i 1966,  p.  236).  Two  Issues  are  involved 
here.  One  Is  the  use  often  made  of  factor  analysis  In  talcing 
a sample  and  generalizing  the  reseating  factors  to  a popu- 
lation. In  this  study  the  emphasis  Is  upon  describing  the 
factor  structure  of  the  characteristics  rather  than  upon 
generalizing  from  a sample  to  a population.  The  states 
themselves  represent  the  population.  One  cannot  oolleet 
data  on  an  II  of  100  when  the  population  is  only  50. 

The  second  Issue  is  the  reliability  of  the  correlation 
coefficients  of  the  entitles  themselves.  One  cannot  have 
high  reliability  of  interoorrelatlons  without  high  reliability 
of  data.  Within  the  states,  many  of  the  data  series  are 

state  and  oannot  be  considered  sample  data  to  begin  with. 

Where  data  are  based  on  sampling,  the  sampling  Is  random 
and  much  larger  than  commonly  used,  Cattell  dealt  with  this 

i, 
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problem  many  years  ago,  and  In  defending  his  N of  69  nations, 
stated:  "A  population  of  69  Is  small  for  the  extraction 

of  reliable  factor  loadings  for  many  factors,  but  when,  as 
In  this  case,  It  Is  the  whole  population,  rather  than  a sample 
from  a larger  population,  certain  objections  do  not  apply” 
(19^9,  pp.  Wtf). 

One  is  Justified  in  assuming  a relatively  high  degree 
of  reliability  In  the  use  of  census  data  for  several  reasons, 
(a)  Scale:  The  process  of  counting  Is  a precise  procedure, 

which  Is  intrinsically  more  reliable  than  measuring  contin- 
uous data,  (b)  Procedure:  The  data  collection,  though  not 
under  the  control  of  the  researcher,  was  thorough,  based 
on  long  experience,  and  planned  by  statistical  experts. 

The  wording  of  questions  has  become  Increasingly  skillful 
so  that  the  data  of  recent  census  are  sufficiently  reliable. 
(See  Folger  and  Ham,  1967,  for  a discussion  of  the  reliability 
of  census  data  as  It  applies  to  educational  research.) 

(c)  Sample  size:  This  was  dlsoussed  above.  In  summary, 
the  data  to  be  used  in  this  study  are  highly  reliables  there- 
fore, one  can  be  assured  of  analyzing  mainly  systematic  vari- 
ance os  opposed  to  error  variance. 

A related  problem  Is  that  of  the  relationship  of  the 
number  of  cases  to  the  number  of  characteristics  in  the  group- 
ing of  the  latter.  There  Is  no  agreement  on  any  single  ratio 
between  the  two  except  that  It  Is,  of  course,  desirable  to 
have  more  cases  than  variables  in  R analysis.  Some  factor 
analysts  favor  a 2 to  1 lower  bound,  while  others  go  as  high 
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as  5 to  1 (Cattail,  1966).  Here  evaluation  of  Cattail's 
changing  view  on  this  problem  Is  relevant  and  Instructive. 

He  once  suggested  a 4 to  1 ratio  (Cattail,  1952).  Subsequently, 
however,  he  asserted:  "Admittedly,  a ratio  of  at  least  2 to 

1 Is  helpful  as  a rough  guide j but  closer  examination  indicates 
ways  in  which  exceptions  are  permlssablo  under  pressure  of 
circumstances"  (Cattail,  1966).  It  would  seem  that  this 
more  tolerant  view  emanated  fron  his  01m  research  experience. 

In  one  of  his  factor  analytic  studies,  72  characteristics 
are  factor  analyzed  over  69  nations  (1949) i In  another,  the 
same  72  are  analyzed  over  40  nations  (1951) • Notice  that 
In  both  studies  the  number  of  oases  does  not,  os  It  is  supposed 
to,  exceed  that  of  variables!  Instead,  the  reverse  Is  true, 
yet  his  resulting  factor  structures  proved  to  be  substantively 
meaningful.  It  Is  evident,  then,  that,  while  trying  to  make 
the  ratio  as  large  as  possible  in  data  gathering,  one  must 
not  give  up  a research  project  simply  because  the  ratio  In 
question  happens  to  bo  less  than  2 to  1.  The  ultimate  test 
for  adequacy  of  the  ratio  is  whether  the  most  stable  factor 
structure,  obtained  from  the  data  based  on  a loss  than  desir- 
able ratio,  makes  sense  from  the  standpoint  of  substance. 

In  a study  such  as  this  one  vihere  the  plan  is  to  group 
both  oases  and  characteristics,  the  problem  is  further  com- 
plicated since  one  Would  like  to  have  an  N of  100  both  ways— 

100  cases  for  R analysis  and  100  characteristics  for  Q analysis. 
Even  If  this  were  possible,  one  could  not  at  the  same  time 
satisfy  the  2-to-l  rule,  or  any  other  desirable  ratio.  One 
might  conceivably  drop  variables  In  the  final  grouping  of 
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characteristics,  but  ho  would  first  hove  to  provo  that  the 
factor  structures  of  both  samples  of  variables  wore  similar. 
This  study  therefore  employs  a 50  by  53  matrix,  roughly  a 
square  matrix,  for  both  analyses.  With  all  of  the  complexi- 
ties Involved,  the  use  of  reliable,  widely  ranging,  meaning- 
ful variables  weighs  more  heavily  In  decision-making  than 
mere  algebraic  considerations. 

One  additional  reason  for  having  more  cases  than  variables 
Is  that  this  is  necessary  In  order  to  obtain  an  Inverse  of 
the  correlation  matrix.  The  procedures  used  are  dependent 
upon  the  inverse  at  two  points.  One  Is  In  setting  a commun- 
allty  estimate  and  the  other  is  In  calculating  faotor  scores, 
both  mandatory  to  this  study.  Fortunately,  substitute  tech- 
niques are  available  or  have  been  developed  at  both  points. 

The  oomputer  programs  themselves  provide  a substitute  for 
the  first  for,  although  they  first  attempt  to  use  multiple 
H,  dependent  on  the  Inverse,  for  the  original  communality 
estimate,  they  provide  for  the  use  of  highest  r If  this  Is 
not  attainable.  The  method  which  has  been  devised  for  getting 
around  the  Indeterminacy  of  the  inverse  of  r In  calculating 
faotor  scores  will  be  explained  In  Chapter  4. 

To  summarize,  the  results  and  discussion  of  these  com- 
parative faotor  analytic  techniques  will  be  divided  into 
three  sections.  Chapter  3 will  describe  the  R analysis. 

The  four  Q analyses  based  on  distance  will  be  compared  In 
Chapter  4.  Finally,  Chapter  5 will  pi'esent  Q analysis  based 


CHAPTER  3 
R ANALYSIS 

As  a preliminary  to  transposing  the  data,  an  R analysis 
vias  made,  correlating  and  grouping  the  53  variables.  The 
principal  axes  method  was  used  with  the  highest  coefficients 
employed  a3  the  original  communallty  estimates.  Three  Iter- 
ations brought  satisfactory  convergence  between  the  final 
communallty  estimates  and  the  row  sums  of  squared  loadings. 
Prom  this,  18  factors,  accounting  for  96  percent  of  the 
total  score  varianoe,  were  extracted.  On  the  basis  of  the 
size  of  their  latent  root3,  the  lnteroorrelatlons , and  a 
comparison  of  factor  structure  stability  of  Varimax  rotations 
of  several  alternate  number  of  factors,  an  eight-factor 
solution  was  selected.  These  eight  factors  account  for 
85  percent  of  the  total  score  variance,  89  percent  of  the 
common  varianoe.  A check  on  an  oblique  solution,  specifically. 
Simple  Loadings  (Jennrich  and  Sampson,  1966),  Indicated, 
as  expected,  that  the  factors  were  essentially  Independent. 
Hence,  the  orthogonal  Varimax  solution  was  chosen.  Of  the 
eight  factors  rotated,  five  could  be  Interpreted  meaningfully. 
These  five  factors,  presented  In  Table  1,  account  for  77 
peroont  of  the  total  score  variance. 

A table  of  the  complete  Varimax  solution  will  be  found 


the  Appendix.  Tables  of  individual  fac 
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TABLE  1 

Socioeconomic,  Political,  and  Educational  Dimensions 
of  the  Fifty  States 

Factor  f,  of  Total  Score  Variance 

Socioeconomic  21.6 

Racial-Educational  18.8 

Educational  Expenses 

vs.  Manufacturing  13-6 

Frontier  11.7 

Agriculture  8.5 


and  the  two  that  follow  Include  only  the  highest  loaded  vari- 
ables. Following  the  practice  of  Cattell,  the  limit  for 
"highest  loaded  variables"  Is  drawn  differently  In  different 
faotors  according  to  the  natural  division  points  and  the 
number  of  variables  with  sizeable  loadings  on  each  factor 
(Cattell  and  Adelson,  1951.  P-  196).  For  instance,  all  of 
the  variables  listed  on  Table  2 (Factor  1)  have  loadings 
of  ±.45  or  above;  those  on  Table  8 (Factor  5).  ±.30.  The 
purpose  of  these  summary  tables  Is  to  include  sufficient 
variables  to  explain  the  substantltlve  meaning  of  the  faotors. 

Factor  1,  labeled  Socioeconomic,  is  comparable  to  similar 
factors  In  other  factor  analytic  studies  of  politleal  units. 

It  exhausts  22  per  cent  of  the  total  factor  variance,  and 
Is  thereby  the  weightiest  factor.  As  shown  on  Table  2,  20 
of  the  variables  have  loadings  of  ±.50  or  above  on  this  factor. 

tend  to  be  urban  states  which  have  a relatively  high  socio- 
economic level,  as  evidenced  by  a number  of  highly  loaded  economic 
variables  and  such  educationally  related  variables  as  percentage 
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TABLE  3 

Varlmax  Rotated  Factor  Loadings 
R Analysis 

Factor  2 : Racial-Educational 


eristic 


% population  21  and  oyer  voting  In  presidential 
% population  Negro 

% population  25  years  and  over  with  less  than  5 years 
of  schooling 
Per  capita  murder 

% registrants  failed  mental  test  of  Selective  Service 
Median  school  years  nonwhite  as  % of  median  school  years 
White 

% population  White 

% of  revenue  for  public  elementary  & secondary  education 
from  local  sources 
Per  capita  value  retail  sales 
Pupils  per  classroom  teacher 
% families  with  annual  Income  less  than  $3000 
High  sohool  graduates  In  1959-60  as  % of  8th  grade 
enrollment  In  1955-56 

% population  25  years  and  older  who  completed  high 
school  or  more 

% population  id- 17  enrolled  In  school 
% population  65  years  of  age  and  over 
% of  children  In  elementary  school  enrolled  In  private 
school 

% of  5 and  6 year  olds  enrolled 


eduoatlonal  characteristics  of  the  population  load  highly 
on  this  factor,  showing  high  availabilities  of  educational 
opportunities  for  the  White  culture,  contrasted  to  lack  of 
suoh  opportunities  for  the  Black.  Thus  this  is  both  an 
educational-cultural  factor  and  a bipolar  racial  factor. 

The  political  variable,  percentage  of  the  over-21  population 
who  voted  In  the  presidential  election,  loads  highly  here 
(.91).  The  data  do  not  reveal  whether  this  variable  is  more 
closely  connected  with  the  racial  aspect  or  the  educational 
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aspect  of  this  factor.  Instead  the  lntercorrelatlon  matrix 
on  which  this  factor  analysis  Is  based  Indicates  that  voting 
participation  In  the  i960  presidential  election  had  a rela- 
tionship to  both  aspects.  Table  4 gives  some  of  the  variables 

TABLE  I* 

Percentage  Adults  Voting  In  the  Presidential  Election 
Correlation  with  Selected  Variables 


Variables 


Correlation 


Per  capita  murder 
% population  Negro 

% population  25  years  and  over  with  less  than  5 years 
of  schooling 

% registrants  failed  mental  test  of  Selective  Service 
Median  school  years  nonwhite  as  % of  median  school 
years  White 
% population  White 
Per  capita  value  retail  sales 

% population  25  years  and  older  who  completed  high 
f families  with  annual  Income  less  than  $3000 


which  have  a high  correlation  with  this  variable.  Per  oaplta 
murder  also  loads  highly  on  Factor  2.  Hackney  (1969)  gives 
a quantitative-historical  explanation  for  the  tie  between 
this  variable  and  the  percentage  of  the  population  Negro. 

Variables  Indicating  high  sooloeconomio  level  do  not 
load  on  this  factor,  for  the  variance  of  most  of  these  has 
been  exhausted  by  Factor  1.  Instead  this  factor  has  a distinc- 
tive low  socioeconomic  character.  This  becomes  evident  In 
studying  the  rankings  of  the  factor  scores  of  the  50  states. 

A successive  ranking  program  was  used  to  rank  each  state  on 


3 1 and  2 
Hank  on  Factor  2 


New  Hampshire 

Vermont 

Idaho 


that  states  ranking  at  both  extremes  of  Factor  2 are  states 
which  have  low  ranks  on  Factor  1«  Thus  states  which  contri- 
bute variance  to  Factor  2 tend  to  be  states  which  are  low 
In  Socioeconomic.  Finally,  by  way  of  comparison.  Factor  2 
is  related  to  Sohutz'  factor.  Intellectual  Climate  (1956) 
and  to  Hofstaetter's  Absence  of  Racial  Discrimination  (1951). 

The  variables  loading  highly  on  Factor  3,  Educational 
Expenses  Vs.  Manufacturing,  may  be  seen  In  Table  6.  This 
Is  another  bipolar  factor  with  such  variables  as  a high  per- 
centage of  personal  Income  spent  for  education,  a high  per- 
centage of  persons  employed  as  teachers,  and  a high  percentage 
of  school-age  population  on  one  end,  and  high  per  capita  value 
added  by  manufacturing  and  high  percentage  of  persons  employed 
by  manufacturing  on  the  other.  The  reason  for  the  Inverse 
relationship  between  these  two  Is  not  evident  from  the  factor. 
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TABLE  6 

Varlmax  Rotated  Factor  Loadings 
Factor  3:  Educational  Expenses  vs.  Manufacturing 


Chars 


itlcs 


Factor  Loading 


secondary 


% of  state  and  local  governme: 

Expenditures  for  public  eleme: 

education  as  ? of  personal  income 
% employed  persons  in  manufacturing 
% employed  persons  in  educational  services 
Per  capita  value  added  by  manufacturing 
Per  capita  motor  vehicle  registrations 
% total  population  enrolled  In  public  school 
Per  capita  state  4 local  expenditures  for  education 
Per  capita  value  farm  products 

% population  5 years  and  older  migrant  from  a different 

% of  children  In  elementary  school  enrolled  in  private 
school 

% population  25  years  and  older  who  completed  high  school 

% population  14-17  enrolled  In  school 
Total  public  school  enrollment 
% civilian  labor  force  male 


Population  density 


The  high  expenditures  for  education  are  not  related  to  such 
things  as  per  pupil  expenditures  or  teacher  salaries,  but 
Instead  are  tied  to  the  amount  that  each  person  In  the  state 
spends  for  education.  Simply  stated,  a state  which  has  a 
higher  percentage  of  children  and  a smaller  general  population 
spread  over  a larger  area  will  tend  to  spend  more  for  educa- 
tion. This  relationship  may  be  seen  In  some  of  the  variables 
loaded  on  this  factor,  variables  such  as  percentage  of  the 
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variable  Indicating  relative  size  of  school-age  population; 
birth  rate  (.46);  total  public  school  enrollment  (-.43), 
the  population  size  variable  Indicator;  and  population  density 
(-.37). 

Factor  4,  labeled  Frontier,  appears  on  Table  7.  Although 
It  Is  perhaps  an  exaggeration  to  speak  of  the  United  States 

TABLE  7 

Varlmax  Rotated  Factor  Loadings 
B Analysis 
Factor  4:  Frontier 


Characteristic 


Average  size  school  dlstrlot 
Hales  per  100  females 

% population  5 years  and  older  migrant  from  a different 

% ohange  In  public  school  enrollment,  1950-51  to 
1960-61 
Birth  rate 

% population  65  years  of  age  and  over 
% population  increase,  1950-60 
% families  with  annual  Income  jlO.OOO  or  more 
% population  rural  nonfarm 
% population  other  races 
% employed  persons  In  manufacturing 
% population  25  years  and  older  who  completed  high 

Median  sohool  years  nonwhite  as  % of  median  school 
years  White 

Total  public  school  enrollment 

Per  capita  value  added  by  manufacturing 

Per  capita  state  & local  expenditures  for  education 


having  a land  frontier,  this  Is  the  predominant  "mood"  of 
this  factor.  The  variables  loading  here  measure  such  charac- 
teristics relating  to  developing  geographic  areas  as  a younger 
population,  with  a resulting  higher  birth  rate,  more  males 
per  100  females  than  other  areas,  and  comparatively  little 


that 
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manufacturing.  Factor  scores  of  the  states  show 
Hawaii,  and  particularly  Alaska,  contribute  most  of  the  vari- 
ance to  this  factor.  They  arc  tho  only  states  whioh  have 
factor  scores  on  this  factor  greater  than  *1.0,  with  Alaska 
having  a standardized  sooro  of  6.0,  Nevada  1.8,  and  Hawaii 

1.5. 

Factor  5,  Agriculture  (see  Tabic  8),  Is  straightforward 
and  therefore  easily  Interpreted.  The  highest  loaded  variables 

TABLE  8 
R Analysis 

Factor  5:  Agriculture 


Characteristic 


Loading 


Farm  land  as  % of  all  land  area 

Per  capita  value  farm  products 

% employed  persons  in  agriculture 

% population  rural  farm 

% voted  Democratic 

Population  density 

% civilian  labor  force  male 

JS  employed  persons  in  manufacturing 

% population  25  years  and  over  who  completed  college 

Average  teacher  salary 

% population  14-1?  enrolled  In  school 


-% 


are  farm  land  as  a percentage  of  all  land  area  (.80),  per 
capita  value  of  farm  products  (.70),  percentage  of  employed 
persons  in  agriculture  (.70),  and  percentage  of  the  population 
rural  farm  (.69).  In  keeping  with  the  stereotype  of  a Republi- 
can farm  belt,  tho  percentage  voting  Democratic  loads  nega- 
tively here  (-.54). 


2? 


The  reduction  of  the  53  variables  has  produced  the 
five  Interpretable  factors  analyzed.  Of  these  five,  Socio- 
economic, accounting  for  21.6  percent  of  the  total  variance, 
leads  the  other  four  faotors.  It  is  also  this  factor  which 
many  earlier  factor  analytic  studies  have  extracted.  Similarly, 
the  second  factor,  Haoial-Edueatlonal,  finds  Its  counterparts 
In  earlier  studies.  Of  particular  interest  In  the  results 
of  the  third  factor  is  the  finding  that  the  population  density 
Is  inversely  associated  with  per  capita  educational  expense. 
That  Is,  the  smaller  the  population  density  of  a state, 
the  greater  Its  per  capita  educational  expense.  Alaska, 

Nevada,  and  Hawaii  are  largely  responsible  for  extraction 
of  the  factor  labeled  "Frontier."  The  Republican  farm  belt, 
by  and  large,  explains  the  emergence  of  the  last  factor, 
Agriculture. 

These  faotors  will  be  mentioned  frequently  In  the  next 
two  ohapters.  With  the  discussion  of  the  R analysis  complete, 


CHAPTER 


Q ANALYSES  BASED  ON  DISTANCE 

When  a Q-type  analysis,  grouping  oases  on  the  basis  of 
characteristics,  Is  made,  the  conventional  approach  Is  to 
factor  analyze  the  intercorrelation  matrix.  Instead  of  Intro- 
ducing this  oft-used  type  of  analysis  first  and  relating  all 
other  analyses  to  it,  the  choice  has  been  made  to  introduce 
first  the  analysis  which  resulted  In  the  clearest  grouping 
for  these  data  and  then  to  relate  Q based  on  correlation  to 
it.  This  grouping  method  Is  a Q-typa  factor  analysis  based 
on  a matrix  of  distance  measures.  This  chapter  will  present 
a D analysis  based  on  standardized  raw  data  and  three  D analyses 
based  on  factor  scores  weighted,  respectively,  by  unit  weights, 
percentage  of  total  score  variance  accounted  for  by  each  factor, 
and  percentage  of  educational  variables  loading  on  each  factor. 
It  was  hypothesized  that  the  D analysis  based  on  standardized 
raw  scores,  because  It  makes  maximum  use  of  the  data,  would 
produoe  the  most  discriminating  grouping.  This  grouping  was 
used  as  a criterion  by  which  to  judge  the  other  D analyses. 

It  was  further  hypothesized  that  the  use  of  unweighted  factor 
scores  (In  reality,  factor  scores  employing  unit  weights), 
frequently  used  In  social  science  research,  would  produce 
groupings  which  Ignored  the  variance  of  cases  on  individual 
variables.  Two  states  with  similar  factor  scores  might  still 
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have  Important  differences  In  scores  on  the  variables  which 
could  help  In  discriminating  between  them.  Furthermore, 
attaching  equal  Importance  to  a faotor  which  explains  22 
percent  of  the  total  score  variance,  for  Instance,  and  a 
factor  which  explains  11  percent,  could  give  distorted  group- 
ings. Two  other  D analyses  wore  made  with  faotor  scores 
weighted  according  to  two  quite  different  criteria.  The 
first  criterion  was  the  percentage  of  common  variance  ac- 
counted for  by  each  factor.  It  was  hypothesized  that,  of 
the  three  analyses  employing  factor  scores,  this  particular 
grouping  would  most  closely  approximate  that  of  the  D analysis 
based  on  standardized  raw  data.  Any  difference  between  the 
groupings  would  be  a result  of  loss  of  Information.  The 
final  D analysis  was  made  as  an  example  of  a second  criterion 
by  which  faotor  scores  could  be  weighted,  by  the  percentage 
of  variables  present  which  represent  the  field  of  focus, 
here  education.  It  was  hypothesized  that  the  results  of 
this  analysis  might  be  quite  different  from  the  others. 

The  ohapter  doses  by  comparing  the  results  of  these  analyses 
to  results  obtained  In  a similar  study  of  socioeconomic 
and  educational  dimensions  of  Florida  counties. 


D Analysis  Eased  on  Raw  Data 
As  was  explained  earlier,  the  raw  scores  w< 
standardized  so  that  the  scale  for  each  variable 

study,  It  is  used  to  designate  standardized  raw 
The  d's  were  then  computed  aooording  to  the  fore 


first 
is  the 
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described  and  were  then  transformed  Into  a matrix  of  dlstanoe 
similarity  Indices  (DSI)  with  values  approaching  1.0  Indicating 
greatest  similarity  and  those  closest  to  0.0  least  similarity. 
The  matrix  was  factor  analyzed  the  same  way  an  Intercorrelation 
matrix  would  be,  with  the  highest  coefficients  used  In  the 
diagonals  as  oommunallty  estimates.  Provision  was  made  for 
Iteration  but  no  iterations  were  necessary  to  achieve  satis- 
factory convergence  between  the  original  oommunallty  estimates 
and  the  row  sums  of  squared  loadings.  The  resulting  2?  prin- 
cipal axes  account  for  90  percent  of  the  total  soore  variance. 
Seven  factors,  accounting  for  83  percent  of  the  total  soore 
variance,  93  percent  of  the  common  variance,  were  rotated 
both  orthogonally  to  the  Varimax  criterion  and  obliquely 
using  the  Simple  Loadings  procedure.  As  shown  In  Table  9, 
all  but  four  of  the  21  lnteroorrelatlons  of  the  factors  were 
above  .30,  and  one  third  of  them  were  over  .40.  The  oblique 
solution  was  therefore  accepted  as  the  one  most  likely  to 
approach  simple  structure.  Rotations  were  also  made  accord- 
ing to  the  Kaxplane  and  Obllmln  criteria,  but  these  proved 
inferior  to  the  Simple  Loadings  solution.  The  complete 
primary  solutions  of  these  three  rotation  procedures  will 
be  shown  In  the  Appendix.  A eummary  of  the  Simple  Loadings 
solution  may  be  found  in  Table  10  and  Is  the  one  which  will 
be  discussed  below.  In  this  and  all  subsequent  rotated 
factor  solutions,  the  factors  are  arranged  In  order  of  the 
size  of  their  sums  of  squared  loadings. 
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TABLE  9 

Interoorrelations  of  Simple  Loadings  Primary  Factors 
Q Analysis  Based  on  Haw  Score  Distances 


2 3 4 5 6 7 


.31  .32  .33 

.36  .58  .33 

.41  .36 

.56 


1 South  4 Far  West 

2 Plains  5 Young  Stat 

3 Eastern  Seaboard  6 Midwest 

7 Upper  New  England-Appalaohla 


The  labels  given  these  groups  are  Indicative  of  “ideal” 
types  rather  than  actual  geographic  regions.  Consequently, 
a given  state  could  group  with  Midwestern  states  and  be  part 
of  the  group  “Midwest"  without  being  actually  looated  in 
this  region.  This  practice  of  giving  label  names  to  desig- 
nate the  majority  but  not  necessarily  all  of  the  cases  within 
a given  group  is  common.  For  example,  when  Hussett  (196?) 
designated  a group  of  notion-states  "Western  Community," 
he  Included  in  It  Japan,  a nonwestern  country. 

In  order  to  show  the  tie  between  the  groups  and  the 
R analysis  a table  Is  presented  with  the  discussion  of  each 
group  giving  the  faotor  soore  levels  of  eaoh  state  in  that 
group  on  the  five  H factors.  In  discussing  the  Q factors 
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the  term  "group"  Is  used  rather  than  "factor"  In  order  to 
distinguish  readily  between  R-type  factors  and  Q-type  factors. 

In  Table  11.  With  more  homogeneity  than  Is  true  of  the 


TABLE  11 

Oblique  Factor  Loadings  and  R Pactor  Levels 
Q Analysis  Based  on  Raw  Score  Distances 
Group  li  The  South 


other  groups  of  states,  these  states  have  moderate  to  high 
negative  scores  on  Factor  1,  Socioeconomic,  scores  close 
to  the  mean  on  Educational  Expenses  vs.  Manufacturing,  and 
low  negative  scores  on  Frontier  and,  except  for  Mississippi, 
Agriculture.  The  most  striking  characteristic  of  this  group, 
however.  Is  the  pattern  of  high  negative  scores  on  Factor  2, 
Racial-Educational.  These  states  represent  the  hlgh-percentage- 


bipolar  fs 


all  or  most  of  the  racial,  educational,  and  cultural  variables 
that  make  up  Factor  2.  It  oomes  as  no  surprise  that  Missis- 
sippi has  the  mo3t  extreme  score  on  this  factor,  representing 
a larger  percentage  of  Blaok  than  any  other  state. 

Group  2,  shown  on  Table  12,  is  labeled  the  Plains  and 
presents  a profile  which  Is  quite  different  from  that  of 


TABLE  12 

Oblique  Factor  Loadings  and  a Factor  Levels 
Q Analysis  Based  on  Raw  Score  Distances 
Group  2:  The  Plains 


South  Dakota 


Kansas 

Idaho 

Wyoming 


have  high  positive  scores  on  Agriculture.  Host  of  these 
states  have  low  negative  soores  on  Socioeconomic.  Only  Idaho 
has  a negative  score  on  this  factor  greater  than  -1.0.  The 
states  In  this  group  have  moderate  positive  score  on  Haolal- 
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Educational,  Indicating  a largely  White  society,  and  similar 
scores  on  Eduoatlonal  Expenses  vs.  Manufacturing.  Graphing 
these  states  on  the  variables  which  make  up  Educational 
Expenses  Vs.  Manufacturing  reveals  that  their  positive  rela- 
tion to  this  factor  cannot  be  attributed  to  the  positive 
end  of  this  factor — high  educational  expenses — but  rather 
to  the  negative  end — low  involvement  In  manufacturing. 

Table  9 shows  that  the  correlation  between  this  group  and 
Group  <t,  the  Par  West,  Is  .59,  that  Is,  approximately  one 
third  of  the  variance  (.582)  of  the  plains  Is  shared  by 
the  states  loading  on  Far  West. 

The  factor  analytic  results  of  Group  3,  the  Eastern 
Seaboard,  shown  on  Table  13.  must  represent  a geographer's 


TABLE  13 

Oblique  Factor  Loadings  and  H Factor  Levels 
Q Analysis  Based  on  Haw  Soore  Distances 
Group  3s  The  Eastern  Seaboard 


Illinois 

New  Hampshire 

Pennsylvania 


LEVEL 
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drean.  Omitting  the  states  which  load  here  but  which  have 
higher  loadings  in  other  groups  (Illinois  and  New  Hampshire), 
the  states  in  this  group  arrange  themselves  in  almost  perfect 
latitudinal  order,  from  north  to  south.  Only  New  Jersey 
is  slightly  misplaced.  These  states  tend  to  rank  high  on 
Socioeconomic,  moderately  high  on  Racial-Educational,  moder- 
ately low  on  Educational  Expenses  vs.  Manufacturing  and 
Frontier  (Delaware  and  Maryland  are  exceptions  here,  for 
they  represent  a population  frontier) , and  from  moderately 
low  to  very  low  on  Agriculture.  This  group  has  a correlation 
of  .60  with  Group  6,  the  Midwest.  Table  9 shows  that  these 
two  groups  are  more  highly  correlated  than  any  other  two 

Ono  might  be  Interested  in  knowing  how  the  factor  profiles 
of  the  states  in  this  group  differ  from  that  of  the  urban 
state  of  California.  As  Table  10  shows,  California  does  not 
clearly  align  with  any  one  group,  having  low  but  sizeable 
(i.e.,  higher  than  .30)  loadings  on  both  Far  West  and  Midwest. 
California  has  nearly  as  high  a score  on  Socioeconomic  as 
New  lork  has,  yet  the  rest  of  its  profile  differs.  It  has 
a score  on  Educational  Expenses  vs.  Manufacturing  near  the 
mean  and,  in  contrast  to  the  Eastern  Seaboard  states,  has 
a positive  score  on  Agriculture.  Its  pattern  is  closest 
to  that  of  Michigan,  but  even  here  there  is  no  close  alignment. 

Group  A,  the  Far  West,  represents  a small  and  loose 
cluster  of  states.  It  is  shown  on  Table  lA.  Except  for 
California's  high  score  on  Socioeconomic , these  states  have 


TABLE  14 

Oblique  Factor  Loadings  and  R Factor  Levels 
Q Analysis  Based  on  Raw  Score  Distances 
Group  4:  The  Far  West 


California 


■ .25  to 

■ .26  to  - 
■1.00  to  - 


low  positive  scores  on  Sooloeoonomlo  and  Racial-Educational. 
Some  of  their  scores  on  Educational  Expenses  vs.  Manufacturing 
are  higher  than  those  of  any  other  group  and  all  have  at  least 
moderate  positive  scores.  They  cluster  around  the  mean  on 
Frontier  and  have  widely  ranging  soores  on  Agriculture. 

The  states  that  are  brought  together  In  Group  5,  shown 
on  Table  15.  do  not  represent  a contiguous  homogeneous  group. 
Th8y  Instead  collectively  make  up  perhaps  America's  last 
land  "frontier."  This  Includes  Alaska,  the  Southwest,  Florida, 
and  Hawaii.  As  a group  these  states  have  moderate  positive 
soores  on  Socioeconomic,  moderate  negative  scores  on  Racial- 
Educational,  widely  ranging  scores  on  Eduoatlonal  Expenses 
vs.  Manufacturing  and  Agriculture.  Extensive  graphing  was 
done  for  these  states  on  many  of  the  53  variables.  Alaska 


39 


TABLE  15 

Oblique  Factor  Loadings  and  R Factor  Levels 
Q Analysis  Based  on  Raw  Score  Distances 
Group  5i  Xoung  States 


Alaska  .65  0 

Nevada  . 62  + 

Arizona  .52  + 

Florida  .51  + 

New  Mexico  .42  + 

Hawaii  .42  ++ 

FACTOR  SC 
++++++  = +5.00  to  +5.99 
++  = +1.00  to  +1.99 
+ a + .26  to  + .99 


0 ++ 
E V E L 3 

- .25  to  + .25 

- .26  to  - .99 
-1.00  to  -1.99 


consistently  was  the  state  with  extreme  scores  on  many  of 
the  variables  and  Is  the  pivot  state  for  this  group,  that 
Is,  the  state  with  the  highest  loading  on  this  group.  Alaska 
has  a factor  score  of  5.98  on  the  R factor  Frontier,  5.98 
standard  deviations  above  the  mean. 

Group  6 Is  made  up  of  the  Midwestern  states.  This 
group  is  shown  on  Table  16.  Together  these  states  have 
moderate  positive  scores  on  Socioeconomic  and  Raclal-Eduoatlonal, 
but  their  real  characteristics  are  the  high  negative  scores 
on  Eduoatlonal  Expenses  vs.  Manufacturing.  The  "negative" 
scores  on  this  factor  result  both  from  low  eduoatlonal  expenses 
per  capita  In  these  states  and  proportionally  high  Involvement 
In  manufacturing.  Group  6 has  a greater  emphasis  upon  manu- 
facturing and  a smaller  percentage  of  the  eoonomy  spent 


TABLE  16 

Oblique  Faotor  Loadings  and  H Factor  Levels 
Q Analysis  Based  on  Haw  Score  Distances 
Group  61  The  Illdues  t 


LEVELS 


State 


Ohio 

Illinois 

Indiana 

Missouri 

Michigan 

Pennsylvania 

California 

Wisconsin 


FACTOR 

- +2.00  to  +2.99 

- +1.00  to  +1.99 
= + .26  to  + .99 


on  education  than  the  other  groups  of  states  have.  The 
Midwestern  states  have  medium  range  scores  on  Frontier  and, 
except  for  Pennsylvania,  medium  to  high  positive  scores 
on  Agriculture. 

Group  7,  Identified  as  "Upper  New  England-Appalachla, " 

Is  shown  on  Table  17.  The  point  was  made  In  the  discussion 
of  the  R analysis  that  the  states  which  contribute  most 
of  the  varlanoe  to  Factor  2,  Racial-Education,  rank  near 
the  bottom  of  the  states  when  ranked  according  to  their 
factor  scores  on  Socioeconomic.  Group  7 Is  made  up  of  the 
states  which  rival  the  South  In  high  negative  scores  on 
Socioeconomic  but  contrast  with  the  South  on  scores  on  Racial- 
Educational.  Group  7 thus  represents  the  "White"  end  of 
this  factor.  Even  though  Kentucky,  the  lowest  loading  state 
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TABLE  17 

Oblique  Factor  Loadings  and  R Faotor  Levels 
Q Analysis  Based  on  Raw  Scores  Distances 
Group  7:  Upper  New  England-Appalaohla 


New  Hampshire 

West  Virginia 
Kentucky 


on  this  group,  has  a score  on  Racial-Educational  that  Is 
near  the  mean,  Its  profile  Is  very  similar  to  that  of  the 
other  states  in  this  group.  The  states  In  Group  7 have 
moderate  negative  scores  on  Educational  Expenses  vs.  Manu- 
facturing, medium  range  soores  on  Frontier,  and  negative 
soores  on  Agriculture. 

As  has  been  mentioned,  ofttlmes  when  researchers  make 
use  of  D analysis  they  used  as  data,  not  the  raw  soores, 
but  faotor  scores  obtained  from  an  R-type  analysis.  Hummel 
(1970)  argues  that  the  use  of  raw  data  artificially  weights 
correlated  variables.  The  use  of  faotor  scores  for  data 
In  a D analysis,  however,  presupposes  that  each  factor  Is 
of  equal  Importance.  This  might  be  a Justifiable  assumption 
If  one  were  dealing  with  such  general  factors  as  Social, 
Political,  Economlo,  or  Educational,  In  this  study,  however, 
the  R factors  are  not  of  equal  Importance.  Factor  1,  Socio- 
economic, Is  a general  factor  that  Includes  variables  from 


42 


many  realms.  Can  one  really  say  that  Frontier,  accounting 
for  12  percent  of  the  total  score  variance,  or  Agriculture, 
accounting  for  9 percent.  Is  equal  In  Importance  to  Socio- 
economic, accounting  for  22  percent?  This  assumption  would 
have  to  be  made  If  Hummel's  agrument  for  the  use  of  factor 


One  way  to  distinguish  between  the  factors  Is  to  weight 


each  one  according  to  some  criterion.  Empirically,  the 
only  criterion  which  presents  Itself  Is  that  of  weighting 
each  factor  according  to  the  percentage  of  variance  each 
explains.  In  some  research  an  external  criterion  might 
be  devised  to  test  the  relative  Importance  of  the  factors. 
Below  are  presented  for  comparative  purposes,  first,  the 
results  of  a Q analysis  based  on  d's  from  unit  weighted 
factor  scores,  second,  on  d's  from  factor  scores  weighted 
according  to  the  percentage  of  variance  explained  by  eaoh 
factor,  and,  third,  on  d's  from  factor  scores  weighted  accord- 
ing to  the  percentage  of  educational  variables  In  each  factor. 


D Analysis  Based  on  Unit  Weighted  Factor  Scores 


not  prove  as  simple  as  might  be  s 
getting  the  factor  scores  themsel 
As  stated  in  Chapter  2,  the  invei 


Is  a necessary  step  in 
according  to  the  comple 
Inverse  proved 


)te  method. 


»ta  for  D analysis  did 
ipposed,  mainly  because 
res  proved  difficult, 
se  of  the  correlation  matrix 
’actor  score  estimates 
The  computation  of  the 
ie  data,  with  the  off- 
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diagonal  values  In  the  resulting  matrix  much  too  large. 

To  get  around  the  problem  a return  was  made  to  the  funda- 
mental equation  In  factor  analysis:  an  orthogonal  factor 

matrix  multiplied  by  Its  transpose  reproduces  the  correlation 
matrix,  FP'  = R.  The  eight  factor  Varlmax  solution  for 
the  R analysis,  which  was  analyzed  In  Chapter  3,  was  post- 
multiplied  by  Its  transpose.  The  values  In  the  resulting 
matrix  were  very  close  to  those  In  the  original  correlation 
matrix,  with  the  difference  that  the  Inverse,  and  subsequently 
the  factor  score  estimates,  could  be  computed. 

Using  these  factor  scores  as  replicates,  the  distance 
analysis  program  was  run.  Standardization  was  not  nooessary 
since  the  factor  soores  were  already  standardized  to  a mean 
of  0.0  and  a standard  deviation  of  1.0.  Twenty-seven  princi- 
pal axes,  accounting  for  93  percent  of  the  total  score  variance, 
emerged.  Seven  of  these  factors,  accounting  for  89  percent 
of  the  total  score  variance  and  95  percent  of  the  common 
variance,  were  rotated  both  orthogonally  and  obliquely. 

As  before,  the  Simple  Loadings  solution  proved  superior. 

A summary  table  of  this  solution  appears  on  Table  18,  and 
a complete  table  in  the  Appendix.  On  these  and  subsequent 
D analyses  tables  the  groups  are  numbered  rather  than  labeled. 
Cross-comparison  with  D analysis  using  raw  scores  can  be 
made  by  looking  at  the  states  that  are  Included  In  each 
group.  This  was  done  because  the  former  labels  did  not 
always  fit  the  new  groups. 

Relevant  here  are  the  differences  between  this  grouping 
and  the  one  based  on  raw  scores.  New  York  Is  now  the  pivot 


South  Carolina 


South  Dakota 
North  Dakota 
Nebraska 
Iona 
Idaho 


California 

Connecticut 

Massachusetts 
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TABLE  18 
Continued 


New  Hampshire 
West  Virginia 
Vermont 
Rhode  Island 


state  for  the  group  of  states'  formerly  labeled  Eastern  Seaboard. 
This  puts  California,  which  has  as  high  a score  on  Socio- 


economic as  New  York  has,  in  this  group.  California's  scores 
are  now  compared  with  New  York  rather  than  with  Massachusetts. 
Arizona  and  New  Mexico  now  group  with  the  Par  Western  states 
rather  than  with  Alaska,  Nevada,  and  Hawaii.  This  shift 
Illustrates  the  change  from  raw  soores  to  equally-weighted 
faotor  scores.  As  shown  by  Table  19,  New  Mexico,  Arizona, 


TABLE  19 

B Factor  Scores  of  Selected  States 
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and  Alaska  have  scores  on  Factor  2 that  are  comparatively 
similar,  whereas  New  Mexico,  Arizona,  and  Otah  have  equally 
high  scores  on  Factor  3.  The  weights  of  these  two  factors, 
however,  are  different  In  the  two  analyses.  In  the  raw 
score  analysis  how  states  pattern  on  variables  which  make 
up  Factor  2 is  more  Important  than  how  they  pattern  on  Fao- 
tor  3 variables,  and,  consequently.  New  Nexlco  and  Arizona 
group  with  Alaska.  In  the  unit  weighted  factor  score  analysis 
both  factors  are  equal  In  importance,  and  Arizona  and  New 
Mexico  group  with  the  rest  of  the  Southwest.  For  a similar 
reason  Florida  now  groups  with  the  South.  Nevada,  however, 
continues  to  group  with  Alaska  and  Hawaii,  Just  as  Florida 

Although  this  comparison  Illustrates  the  difference 
that  results  from  the  use  of  the  two  types  of  data,  It  also 
oversimplifies  the  difference.  The  raw  score  analysis  re- 
tains the  varlanoe  of  eaoh  state  on  each  variable,  and  these 
variance  differences  alone,  even  without  a shift  In  weighting 
given  the  factors,  can  cause  a state  to  change  from  one 
group  to  another.  This  will  be  seen  In  the  discussion  of 
D analysis  based  on  factor  scores  weighted  according  to 
varlanoe,  where  the  proportionate  share  of  variance  accounted 
for  by  each  factor  Is  retained,  yet  still  resulting  In  some 
shifting  of  states  from  one  group  to  another. 

Over  all,  however,  the  differences  In  the  groupings 
of  the  two  analyses  are  not  great.  One  would  not  be  Justified 
on  the  basis  of  these  data.  In  condemning  the  use  of  unit 
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weighted  factor  scoree  despite  reservations  about  the  rationale 
upon  which  the  method  is  based. 


D Analysis  Based  on  Factor  Scores 

In  order  to  prepare  the  data  for  this  analysis  the 
matrix  of  factor  scores  was  multiplied  by  the  vector  of 
percentages  of  common  factor  variance  accounted  for  by  each 
factor.  This  meant  that  Factors  1 and  2,  accounting  for 
30  and  26  percent,  respectively,  of  the  variance  explained 
by  the  five  Interpretable  R factors,  played  dominant  roles 
in  this  analysis.  The  distance  analysis  program  was  then 
run,  but  without  the  usual  option  of  standardizing  soores, 
since  this  would  In  effect  offset  the  use  of  weights.  The 
capsule  seven  factor  oblique  solution,  accounting  for  86 
percent  of  the  total  score  variance.  Is  shown  on  Table  20 i 
the  completed  solution  Is  In  the  Appendix. 

It  was  hypothesized  that  this  analysis  would  be  more 
like  the  results  of  the  one  based  on  standardized  raw  scores 
than  on  the  one  on  unit  weighted  factor  scores  because  the 
original  factor  variance  was  retained.  A comparison  of 
Tables  10,  18,  and  20  shows  that  this  did  not  prove  true. 

The  two  employing  factor  soores  are  closer  to  each  other 
than  either  Is  to  the  one  using  raw  scores,  and  none  of 
the  three  Is  greatly  different  from  the  others. 

A few  differences  should  be  noted.  With  the  greatest 
weight  given  R Factor  1,  California  and  Illinois  now  both 
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TABLE  20 

Simple  Loadings  Factors 

Q Analysis  Based  on  Variance  Weighted  Factor  Score  Distances 


State 


12  3 4 5 


6 7 


Alabama 
South  Carolina 
Mississippi 

North  Carolina 

Tennessee 

Virginia 

Louisiana 


New  York 
California 

Delaware 

Illinois 

Connecticut 

Maryland 

Michigan 


Utah 

Colorado 

Wyoming 

Washington 
New  Mexico 
Massachusetts 
Arizona 
Minnesota 


.32 


.36 


.32 


.37 


.35 


South  Dakota 
North  Dakota 


Idaho 

Wyoming 


.38 


.37 


.45 


Maine 

West  Virginia 

New  Hampshire 
Kentucky  .41 
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TABLE  20 
Continued 

State  123^567 

.72 

ip 

.65 

.42  .4? 


group  with  the  urban  East.  Rhode  Island  has  shifted  in 
each  of  the  analyses.  It  first  grouped  with  the  Eastern 
Seaboard,  next  was  split  between  the  groups  formerly  labeled 
Upper  New  England-Appalachla  and  the  Eastern  Seaboard,  and 
in  this  present  analysis  is  split,  along  with  Massachusetts 
and  Minnesota,  between  the  Midwest  and  the  Far  West. 


Pennsylvania 

Indiana 

Wisconsin 
Missouri 
Rhode  Island 

Alaska 

Nevada 

Hawaii 


D Analysis  Based  on  Factor  Scores 
Welghtei!  on  Percentage  of  Educational  Variables 

This  analysis  is  presented  as  an  example  of  how  factor 
scores  might  be  weighted  to  take  into  account  the  Influence 
of  a oertaln  aspect  of  socioculture,  hero  education.  First 
the  variables  wore  divided  into  educational  or  school  related 
variables  and  nonedueational  variables.  Those  classified 
as  educational  variables  are  so  indicated  in  the  list  of 
variables  in  the  Appendix.  This  division  was  an  arbitrary 


the  variables 


aplex  suid 


For  Instance,  Is  the  variable,  average  teacher  salary,  an 
educational  variable  or  an  economic  one?  This  particular 
variable  was  included  among  the  educational  variables  even 
though  It  may  likely  be  that  teacher  salaries  are  more  an 
Indication  of  local  cost  of  living,  or  even  the  law  of  supply 
and  demand  (witness  the  relatively  low  teacher  salaries 
In  many  college  communities  where  the  supply  Includes  student 
and  faculty  wives),  than  an  Indication  of  community  effort 
or  lack  of  effort  to  provide  quality  education. 

After  the  variables  had  been  so  divided,  factor  weights 
were  determined  according  to  the  following  equations 
wgt  = ed/total 

wgt  - weight  for  that  factor 

ed  - total  of  the  squared  loadings  of  educational  vari- 
ables with  loadings  greater  than  .30  on  that 

total  - total  of  the  squared  loadings  of  all  variables 
with  loadings  greater  than  .30  on  that  factor. 
The  resulting  weights  were  as  follows:  Socioeoonomlo,  .42; 
Baolal-Eduoatlonal,  .55:  Educational  Expenses  vs.  Manufac- 
turing, .47;  Frontier,  .39s  and  Agriculture,  .28.  Propor- 
tionally, the  end  results  of  all  these  calculations  were 
weights  not  greatly  different  from  those  based  on  percentage 
of  variance  accounted  for.  This  Is  unfortunate  since  the 
emphasis  of  this  fourth  D analysis  was  to  be  on  showing 
grouping  differences  between  this  and  the  former  analyses, 
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but  the  similarity  could  not  have  been  predetermined.  This 
points  out  how  all  pervasive  education  Is.  No  matter  what 
the  factor  label  was,  educational  variables  were  an  Important 
part  of  each  of  the  five  factors. 

This  vector  of  weights  was  multiplied  times  the  matrix 
of  factor  scores  and  the  D analysis  program  was  run  as  before. 
A summary  of  an  oblique  rotation  of  seven  factors,  accounting 
for  88  percent  of  the  total  score  variance,  may  be  found 
in  Table  21.  The  groupings  are  similar  to  those  cited  before. 
Illinois  now  loads  on  the  Kldwest  as  well  as  on  the  urban 
East,  whereas  before  It  grouped  exclusively  with  the  urban 
states.  Minnesota,  formerly  with  variance  split  between 
three  groups,  now  groups  only  with  the  Plains,  though  with 
only  a moderate  loading.  Massachusetts  and  Rhode  Island 
split  their  variance  between  the  New  York-type  states  and 
the  Maine- type  states.  All  In  all,  however,  the  groupings 
on  factor  scores  weighted  by  percentage  of  educational  vari- 
ables are  not  greatly  different  from  those  which  were  Intro- 

One  way  an  overall  comparison  can  be  made  of  these 
groupings  Is  to  look  at  the  pivot  states  of  the  four  analyses, 
as  shown  by  Table  22.  The  labels  and  order  of  the  groups 
are  taken  from  the  D analysis  based  on  raw  scores.  As  Table  22 
shows,  the  pivot  states  stay  essentially  the  same,  with  only 
slight  shifts.  With  the  pivot  states  the  same  or  similar, 
the  groupings  of  states  themselves  are  similar.  The  group 
of  states  with  large  DSI  from  South  Carolina,  for  lnstanoe, 
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TABLE  Zi 

Simple  Loadings  Factors 
Distance  Analysis  Based  on  Factor  Scores 
Weighted  According  to  Percentage  of  Educational  Variables 


5 6 7 


South  Carolina 

Alabama 

Georgia 

Mississippi 

Arkansas 

North  Carolina 

Louisiana 

Tennessee 

Virginia 


South  Dakota 
Nebraska 


California 

Delaware 

Connecticut 


Wyoming 

Arizona 

Colorado 
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TABLE  21 
Continued 


3 4 5 6 7 


Maine 

New  Hampshire 
West  Virginia 
Vermont 
Rhode  Island 


Nevada 

Hawaii 


.33 


.35 


TABLE  22 

Pivot  States  for  Four  Distance  Analyses 


Factors  Score  Weights  Variance  Education 


Alabama 
S.  Dakota 


S.  Caro. 
S.  Dakota 


Eastern 

Seaboard  Mass. 


States  Alaska 

Upper 

Appalachia  Maine 


N.  York  N.  York  N.  York 

Utah  Utah  N.  Mexico 

Alaska  Alaska  Alaska 


for  all  four  of  the  analyse 


reasons  may  be  given  for  the  similarity  in  groupings.  One 
is  that  the  factor  structure  itself  was  stable  enough  to 
produce  similar  groupings  no  matter,  within  reason,  how 
the  factor  scores  were  weighted.  In  other  words,  New  Jersey 
would  be  like  New  York  and  Alabama  like  South  Carolina,  no 
matter  how  the  states  were  looked  at.  This  would  speak 
for  a regional  approach  to  grouping  since  with  only  a fen 
exceptions  these  groups  are  regional. 

The  other  reason  has  already  been  mentioned  in  comparing 
variance  weights  with  educational  weights!  none  of  the 
weightings  used  made  much  real  difference  in  the  data. 

That  is  to  say,  factor  scores  weighted  on  percentage  of 
variance  explained  by  each  factor  and  percentage  of  educa- 
tional variables  loading  on  each  factor  were  not  appreciably 
different  from  either  each  other  or  from  the  other  two  types 
of  data  used.  This  can  best  be  seen  in  Table  23,  a direct 
comparison  of  the  proportional  weights  of  the  three  analyses 
employing  factor  scores. 


TABLE  23 

Proportional  Weights  Dsed  in  Three  Factor  Score  Analyses 


Unit  Variance  Educational 

Weights Weights Weights 


Socioeconomic  .20  .29  .20 
Racial-Educational  .20  .25  .26 
Educ.  Expenses  Vs.  Mfg.  .20  .18  .22 
Frontier  .20  .16  .18 
Agriculture  .20  .11  .13 
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It  would  seems  from  these  analyses  that  the  use  of  factor 
scores  In  D analyses,  whether  given  equal  weight  or  weighted 
on  variance  explained,  results  In  groupings  similar  to  those 
obtained  from  the  use  of  standardized  raw  scores.  One  might 
conclude  from  these  analyses  that  the  use  of  factor  scores 
Is  advisable  because  the  method  Is  both  simpler  and  cheaper. 
However,  other  research  examples  may  have  quite  different 
results.  Below  Is  a summary  of  the  factor  analytic  study 
of  characteristics  of  Florida  counties  referred  to  earlier. 

D Analyses  Based  on  Florida  Data 

A study  similar  to  that  of  the  50  states  was  made  and 
reported  of  the  grouping  of  the  67  Florida  counties  on  74 
socioeconomic,  political,  and  educational  variables  (Chang, 
1971).  An  B-type  analysis  yielded  15  Interpretable  factors. 
These  factors  and  the  percentage  of  total  score  variance 
accounted  for  by  eaoh  are  presented  in  Table  24.  The  factors 
Socioeconomic  and  Agriculture  correspond  to  their  counter- 
parts In  the  United  States  study.  Socioeconomic  explains 
25.9  percent  of  the  total  score  variance.  The  remaining 
variance  Is  divided  among  14  additional  factors,  whereas 
remaining  variance  Is  divided  among  only  four  additional 
factors  In  the  present  study.  This  difference  goes  a long 
way  toward  explaining  other  differences  In  the  results  of 
the  two  studies  which  will  be  considered  below. 

Three  distance  analyses  were  made,  one  using  as  data 
the  standardized  raw  scores,  the  second  unit  weighted  factor 
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TABLE  24 

Socioeconomic,  Political,  and  Educational  Dimensions 
of  Florida  Counties 


% 


of  Total  Score 
Variance 


Expenditures  Per  Pupil 

Nonwhite 

Agriculture 

Community  Support  for  Schools 
Enrolled  In  High  School 

Manufacturing 

University  Centers 

Little  Change  in  Per  Capita  Inoome 

Increase  In  School  Revenue 

Tourism 

Teachers  on  Continuing  Contract 
Mlllage  Required  for  School  Revenue 


25.9 

5 :l 


scores,  and  the  third  variance  weighted  factor  scores. 

A summary  of  the  oblique  rotation  of  the  analyses  employing 
raw  scores  Is  shown  In  Table  25.  The  table  shows  seven 
factors,  accounting  for  81  percent  of  the  total  score  variance. 
In  terms  of  the  R factors,  counties  with  sizeable  loadings 
on  Group  1 tend  to  have  high  scores  on  Socioeconomic,  and 
the  counties  with  the  highest  loadings,  have  high  scores 
also  on  such  factors  as  Retired,  Population  Growth,  Community 
Support  for  Schools,  and  Tourism.  These  are  the  tourist 
counties,  the  boom  counties.  Group  2 represents  counties 
at  the  other  extreme,  that  Is,  counties  which  have  very 
scores  on  socioeconomic  characteristics.  These  have 


low 
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TABLE  25 

Simple  Loadings  Factors 
Q Analysis  Based  on  Raw  Score  Distances 
Florida  Counties 


County  123 


5 6 7 


Sarasota 

Pinellas 


Orange 

Hillsborough 

Highlands 

Martin 

St.  Luole 

Osceola 

St.  Johns 

Hernando 


Holmes 

Washington 

Walton 

Lafayette 


Bradford 

Franklin 


(.29) 


.34 


TABLE  25 
Continued 


Okaloo 

Pasco 

Polk 


Glades 

Hamilton 


the  northern  counties  which  have  few  tourists,  few  retirees, 
relatively  smaller  population  and  economic  growth.  Group  2 
may  be  contrasted  with  Group  6,  also  in  the  northern  tier, 
by  the  former's  lower  socloeconoolo  level  and  the  latter's 
larger  percentage  of  nonwhite  population.  In  this  study, 
the  state's  poorest  counties  represent  a distinct  grouping 
from  those  counties  which  have  the  highest  population  of 
nonwhite.  Counties  In  Group  3 are  those  which  depend  upon 
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agriculture  to  a larger  degree  than  do  the  other  counties. 

By  oontrast.  Group  4 Includes  counties  Mhlch  depend  more 
upon  manufacturing  and  much  less  upon  agriculture.  Group  5 
consists  of  Alachua  and  Leon.  These  two  counties,  where 
the  University  of  Florida  and  Florida  States  University, 
respectively,  are  located,  have  very  high  scores  on  the  factor 
University  Centers,  and  scores  on  all  the  other  factors  which 
are  close  to  each  other. 

The  distance  analysis  based  on  unit  weighted  factor 
scores  for  these  Florida  data  Illustrates  well  the  potential 
differences  In  results  between  using  factor  scores  as  data 
and  using  raw  scores.  As  has  been  mentioned.  In  contrast 
to  the  five  Interpretable  H factors  In  the  United  States 
study,  the  Florida  study  yielded  15.  Giving  equal  weight 
to  each  factor  results  In  Socioeconomic  being  given,  along 
with  all  other  factors,  a weight  of  6.7  percent  Instead  of 
the  original  25.9.  The  16  factor  oblique  solution,  accounting 
for  88  percent  of  the  total  score  variance,  is  presented  In 
Table  26.  By  referring  to  the  factor  scores  of  the  counties 
within  the  variola  groups  one  can  understand  the  relationship 
between  the  feotors  and  the  R factor  scores  which  served  as 
data.  Several  factor  descriptions  may  be  cited  as  Illustration. 
Group  1 counties  are  In  large  part  those  which  made  up  Group  6 
of  the  D analysis  based  on  raw  scores,  which  are  characterized 
by  moderately  low  scores  on  Socioeconomic  and  high  scores 
on  Nonwhite.  Group  2 Is  made  up  of  Alachua  and  Leon,  the 


srslty  centers.  Group  3 includes  counties  which 
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have  a high  socioeconomic  level,  but  have  lower  scores  on 
Population  Growth  and  Retired.  Counties  In  Group  5 have 
high  scores  on  the  factor  Tourism.  Other  groups  could  be 
characterized  similarly  In  terms  of  factor  scores. 

Here,  unlike  the  results  of  the  United  States  study, 
equating  the  R factors  produces  greatly  different  results 
than  were  obtained  by  the  used  of  raw  scores.  By  making 
the  assumption,  for  Instance,  that  Socioeconomic  Is  no  more 
Important  than  Increase  In  School  Revenue  or  Teachers  on 
Continuing  Contract,  some  rather  strange  groupings  of  counties 
emerged.  It  Is  difficult  to  conceive  how  the  groupings  of 
counties  shown  In  Table  26  could  be  used  for  any  purpose. 

These  groupings  may  be  contrasted  with  the  ones  result- 
ing from  the  use  of  factor  soores  based  on  percentages  of 
variance  explained.  As  before,  the  hypothesis  was  that  this 
type  of  distance  analysis  would  most  closely  resemble  the 
one  based  on  raw  scores.  This  seems  to  be  true,  as  seen 
in  Table  27,  which  presents  the  six  factor  oblique  solution, 
accounting  for  88  percent  of  the  total  score  variance.  But 
while  the  groupings  have  resemblances  to  the  one  presented 
In  Table  25,  there  are  some  noticeable  differences.  Factor  1, 
Sooloeoonomlc,  accounts  for  30  percent  of  the  common  factor 
variance  of  the  R analysis;  therefore.  It  has  preponderant 
Influence  upon  the  factor  structure  presented  In  Table  27. 

This  may  be  seen  by  comparing  groupings  with  the  factor  score 
for  each  county  on  Factor  1,  given  In  the  last  column.  Group 
1 is  made  up  of  counties  with  medium  range  Socioeconomic 
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Q Analysis 


TABLE  2? 

Simple  Loadings  Factors 
on  Variance  Weighted  Facto 
and  Scores  on  Factor  1 
Florida  Counties 


Distances 


Indian  River 

Volusia 

Lake 

Alachua 

St.  Lucie 

Hendry 

Escarahia 

Monroe 

St.  Johns 

Manatee 

Okaloosa 

Osoeola 

Okeechobee 

Hillsborough 

Clay 


Calhoun 

Dixie 

Wakulla 

Gilchrist 

Washington 

Liberty 
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TABLE  27 
Continued 


Suwannee 
Sun  ter 
Santa  Rosa 


Columbia 

Bradford 


factor  scores,  ranging  from  low  positive  to  low  negative. 
Group  2 counties  range  from  low  negative  scores  to  moderate 
negative  scores.  Group  3 counties  have  high  positive  scores. 
Because  the  R factors  oonslst  of  one  predominant  factor 
and  a number  of  smaller  factors,  this  one  faotor  has  over- 
riding Influence  upon  this  analysis.  To  a degree,  this 
Is  true  In  the  D analysis  based  on  raw  scores,  but  that 
analysis  at  least  retains  the  variance  of 


the  original  variables. 
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Use  of  factor  scores  Ignores  this  variance  ana  Kith  It  valuable 
Information  for  grouping  the  oases  on  the  variables. 

These  comparisons  of  D analyses  employing  different 
kinds  of  data  may  lead  one  to  tKo  quite  different  conclusions. 
As  seen  In  the  Florida  data,  the  oholoe  of  data  can  make 
a tremendous  difference  in  the  grouping  results.  Use  of 
unit  weighted  factor  scores  can  lead  to  gross  distortion 
If  there  Is  a sizeable  difference  between  the  variance  ex- 
plained by  the  Individual  factors  and/or  their  substantive 
Importance.  Factor  5,  Retired,  for  Instance,  cannot  be 
compared  In  scope  to  Factor  1,  Socioeconomic,  because  the 
former  Is  only  an  Isolated  aspect  of  the  human  environment 
which  happens  not  to  correlate  significantly  with  the  general 
human  environment,  of  which  the  latter  Is  a chief  measure. 
Factor  1 Is  general;  Factor  5 Is  specific.  Only  with  all 
specific  factors  or  all  general  ones  would  one  be  Justified 
In  weighting  each  one  equally.  Even  then,  one  would  have 
to  be  willing  to  make  a theoretical  Judgment  that  two  factors 
were  Indeed  equal  In  Importance  In  order  to  give  them  equal 
weighting. 


■ that  the 


on  the  other  ha 
scores  cannot  be  condemned  Just 
o distortion.  The  groupings 


resulting  from  th 

by  the  use  of  raw  data.  If  one  Is  willing  to  equate  t 
factors,  the  use  of  unit  weighted  factor  scores  Is  Justifiable. 


b of  equally  weighted  factor  scores 
fc  greatly  different  from  those  produced 
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in  this  case.  And  in  studies  where  the  R factors  are  not 
greatly  different  in  percentage  of  variance  accounted  for, 
there  may  be  little  difference  between  the  results  from 
the  use  of  raw  scores  and  the  use  of  raw  factor  scores. 

In  most  research,  however,  it  would  seem  that  if  one 
is  to  use  factor  scores,  some  weighting  criterion  other 
than  unit  weights  should  be  used,  probably  most  often  per- 
centage of  variance  accounted  for,  This  most  nearly  repro- 
duces the  results  obtained  by  the  use  of  raw  scores.  The 
use  of  weights  based  on  the  percentage  of  educational  vari- 
ables is  offered  as  an  example  of  an  alternate  weighting 
criterion,  one  that  could  be  used  in  developing  or  testing 
theory.  In  focusing  on  a specific  problem,  one  might  use 
an  even  more  complicated  weighting  equation,  such  as  giving 
educational  support  variables  on  the  factors  greater  weights 
and  other  educational  variables  lesser  weights. 

Unless  one  is  focusing  on  such  a specific  domain,  however, 
the  real  question  is,  why  use  factor  scores  at  all?  There 
might  be  two  possible  Justifications,  one  cost  and  the  other 
ease  of  interpretation.  One  might  choose  to  use  factor 
scores  if  one  is  using  a program  in  which  the  use  of  a large 
number  of  variables  is  prohlbltly  costly  in  comparison  to 
using  a small  number  of  factor  scores.  This  was  not  true 
in  this  study.  The  use  of  a 50  by  53  matrix,  though  more 
expensive  than  the  use  of  a 50  by  5 matrix,  was  not  greatly 
so.  Secondly,  it  must  be  admitted  that  it  is  easier  to  ex- 
plain groups  in  terras  of  five  factors  than  in  terms  of  53 


plaM.es , 


Florida  analysis, 


method  beyond  distance  analysis  to  somehow  tie  the  groups 
to  the  aotual  variable  soores  which  explain  the  differences 
between  groups  of  oases.  One  technique  for  doing  this  Is 
presented  In  the  next  chapter. 

The  biggest  criticism  for  the  use  of  factor  scores, 
no  matter  what  weighting  Is  used,  is  the  loss  of  Information 
that  results.  Varlanoe  on  Individual  variables  is  valuable 
In  grouping  cases.  As  has  been  pointed  out  before,  cases 
with  similar  factor  scores  still  may  have  differences  In 
levels  of  individual  variables  which  can  be  capitalized 
on  In  grouping.  One  Is  never  Justified  In  using  factor 
scores  indiscriminately.  Only  when  the  alternatives  are 
carefully  weighed  and  the  limitations  of  each  one  considered, 
one  use  factor  scores  In  preference  to  raw  soores. 


should 


CHAPTER  5 

Q ANALYSIS  BASED  ON  CORRELATION 


In  the  transpose  analysis  the  scores  for  each  character- 
istic are  first  standardized  In  order  to  elelmlnate  variable 
scale  differences.  Each  case's  scores  are  then  intercorre- 
lated  with  those  of  each  other  case,  resulting  In  a oases 
by  cases  matrix.  In  this  Instance,  a 50  by  50  matrix,  with 
the  Information  on  Individual  variables  or  characteristics 
being  lost.  Highest  correlations  serve  as  original  commun- 
allty  estimates.  The  Intercorrelation  matrix  Is  then  factor 
analyzed  and  rotated  to  produce  factors,  which  are  In  reality 
groups  of  oases  which  vary  together.  In  this  study  the 
eight  factor  Varimax  solution,  aooounting  for  82  percent 
of  the  total  score  variance,  86  percent  of  the  common  variance, 
proved  most  stable.  The  factors  were  also  rotated  obliquely, 
but  they  proved  essentially  Independent.  The  complete  Varimax 
solution  is  shown  In  the  Appendix. 

Group  1,  presented  In  Table  28,  Is  a bipolar  factor 
with  the  Southern  states  at  one  end  and  certain  Western 
states  at  the  other.  The  states  at  the  two  poles  of  this 
group  vary  especially  on  the  sooloeoonomlc , racial,  and 
educational  characteristics  that  make  up  R Factors  1,  2, 
and  3.  The  negative  or,  so  to  speak.  Western  end  of  this 
pole  does  not  Include  those  states  which  ranked  at  the  oppo- 
site end  of  Factor  2,  Racial-Educational,  from  the  South 
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TABLE  28 

Varlmax  Faotor  Loadings  and  R Factor  Levels 
Q Analysis  Based  on  Correlation 
Group  1 


State 


Kentucky 
Virginia 
West  Virginia 

Wyoming 

Minnesota 

Connecticut 

California 

Colorado 

Washington 


LEVELS 
■ - .25  to  + . 
« - .26  to  - . 


because  those  states  shared  the  South's  low  scores  on  the 
urban  and  socioeconomic  variables.  This  analysis,  based 
as  It  Is  on  correlation,  brings  together  polar  states  whose 
scores  on  the  variables  of  these  two  Important  faotors  vary 
In  opposite  directions.  Consequently,  the  states  loading 
negatively  on  the  South  are  those  which  tend  to  have  high 
positive  score  on  both  Sooloeconomlc  and  Racial-Educational 
In  contrast  to  the  South's  negative  scores  on  these  two 


In  addition,  these  Western  states 


much  higher 


scores  on  Educational  Expenses  vs.  Manufacturing  than  do 
the  Southern  states. 

Table  29  shows  the  states  which  make  up  Group  2.  The 
states  which  load  positively  on  this  group  tend  to  have 


TABLE  29 

Varlmax  Factor  Loadings  and  B Factor  Levels 
Q Analysis  Based  on  Correlation 
Group  2 


Illinois 

Pennsylvania 


Wisconsin 
New  Hampshire 


Wyoming 


F A C T 0 B 
.00  to  +5.99 
.00  to  +2.99 


high  positive  scores  on  Factor  1,  Socloeoonomlo,  and  Factor  2, 
Baclal-Educatlonal.  What  marks  the  difference  between  them 
and  the  states  at  the  negative  poles  of  both  Group  1 and 
Group  2 are  their  low  scores  on  Factor  3,  Educational  Expenses 
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rs.  Manufacturing.  The  high  socioeconomic  states  In  Group  1 
have  widely  ranging  but  positively  leaning  scores  on  Factor 
the  states  at  the  negative  pole  of  Group  2,  except  Alaska, 
have  high  positive  scores  on  Factor  3. 

Group  3,  shown  on  Table  30.  Is  made  up  of  the  Plains 
states.  They  have  a profile  of  negative  to  medium  scores 

„ . TABLE  30 

varlmax  Factor  Loadings  and  R Factor  Levels 
Q Analysis  Based  on  Correlation 
Group  3 


.99 


1.99 


on  Sooloeoonomlc.  positive  scores  on  Racial-Educational, 
positive  scores  frequently  on  Educational  Expenses  vs.  Manu- 
facturing, and.  as  the  most  distinguishing  feature,  high 
positive  soores  on  Agriculture.  This,  like  the  South,  is 
as  easily  distinguishable  In  Q-based-on-oorrelatlon  as  m 

Group  4,  Table  31,  is  comparable  to  Group  7 of  the 
D analysis.  Upper  New  England-Appalachla.  As  has  been  mention, 
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TABLE  31 

Varlmax  Factor  Loadings  and  R Factor  Levels 
Q Analysis  Based  on  Correlation 


Factor 

State Loading 


Vermont 
New  Hampshire 
West  Virginia 


-.54  +-0- 

FACTOR  SCORE  LEVELS 
+1.00  to  +1.99  - = - .26  to  - .99 

+ .26  to  + .99  — - -1.00  to  -1.99 

- .25  to  + .25  --+  “ -2.00  to  -2.99 


several  times,  these  states  are  characterized  by  negative 
scores  on  Socioeconomic  and  Agriculture  and  positive  scores 
on  Racial -Educational.  Texas  loads  negatively  on  this  group. 

Group  5>  shown  on  Table  32,  represents  the  core  of 
the  Midwest.  Here  the  tendency  Is  for  moderate  positive 
scores  on  Socioeconomic,  Racial -Educational,  and  Agriculture, 
and,  moat  characteristically,  high  negative  scores  on  Educa- 
tional Expenses  vs.  Manufacturing.  As  has  been  mentioned, 
these  states  represent  the  manufacturing  end  of  this  latter 
bipolar  factor. 

The  other  three  groups  are  presented  on  Table  33. 

All  of  these  groups  are  small,  the  loadings  low,  and  a pattern 
Is  hard  to  distinguish.  Group  8 brings  together  three  states 
whloh  rationally  seem  to  belong  together,  but  which  have 


surprisingly  different  profiles — Maryland,  Del£ 


7k 

TABLE  3? 

Varlmax  Factor  Loadings  and  R Factor  Levels 
Q Analysis  Based  on  Correlation 
Group  5 


Indiana 

Ohio 

Michigan 


.41 

FACTOR 
.26  to  + .99 
.25  to  + .25 


TABLE  33 

Varlmax  Factor  Loadings  and  R Factor  Le 
Q Analysis  Based  on  Correlation 


Group  6 


Oklahoma 


Hawaii 

Alaska 


Florida  .75 

Nevada  . 66 


Maryland 

Delaware 

Virginia 


75 


TABLE  33 
Continued 


C 0 


Virginia.  What  ties  them  together  Is  not  their  contiguity, 
of  course,  but  the  fact  that  they  share  enough  of  a profile 
to  group  together,  even  though  with  only  moderate  factor 
loadings. 

For  these  data  it  is  clear  that  the  groupings  resulting 
from  0.  analysis  based  on  d presented  earlier  are  superior 
to  those  based  on  r.-  Hot  only  are  the  groupings  clearer, 
with  fewer  small,  unolasslflablo  groups,  but  conoeptlonally 
D analysis  Is  oloser  to  the  ooomon  research  questions  of 
the  individuals  grouping  political  units.  One  is  most  often 
Interested  In  differentiating  groups  of  nations,  states, 
counties,  or  cities  which  have  similar  percentage  or  per 
oaplta  soores,  1,8.,  similar  as  measured  by  the  ESI,  rather 
than  in  similarity  of  profile  shape,  as  measured  by  the 
Intercorrelation  matrix.  Q based  on  r has  been  used  many 
times  with  relative  suoeess  (e.g. , Russott,  1967.  PP«  23-35), 
but  If  the  same  data  wore  used  In  a D analysis,  even  clearer 
groupings  might  have  emerged.  In  the  study  just  cited, 
Russett  did  make  use  of  dlstanoe  measures  In  a comparative 
analysis  (pp.  49-56).  There  were,  however,  two  Important 
differences  between  his  use  of  dlstanoe  and  the  use  made 


present  study.  First, 


used  hierarchical  clustering 
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rather  than  factor  analysis.  His  objection  to  hierarchical 
clustering  and  the  differences  that  resulted  from  the  use 
of  this  method  need  not  be  cited  here.  Second,  ho  took 
the  conventional  approach  of  using  factor  scores  rather 
than  raw  data.  This,  as  has  been  shown , can  obscure  many 
differences  which  are  present  In  the  data. 

This  Is  not  to  say  that  Q based  on  correlation  does 
not  have  a contribution  to  make  In  the  grouping  of  political 
units.  Its  contribution  comes  not  from  simple  Q analysis, 
however,  but  from  the  approach  of  profile  analysis,  the 
subject  of  the  next  section. 

Profile  Analysis 

Profile  analysis  takes  a Q analysis  based  on  correlation 
and  refines  it.  It  seeks  out  a group  of  cases  with  profiles 
of  similar  shape  and,  through  an  analysis  of  DSI,  differen- 
tiates between  clusters  of  cases  (Guertln  and  Bailey,  1970, 
pp.  259-92).  The  question  to  be  answered  here  Is,  how  useful 
Is  this  approach  for  distinguishing  levels  within  shapes 
(patterns)  in  the  study  of  political  wilts,  specifically, 
for  these  data  In  the  study  of  the  50  states? 

To  answer  this  question  the  profile  analysis  program 
was  run  using  the  raw  scores  of  the  states  on  the  53  charac- 
teristics. The  program  distinguished  six  shapes,  broken 
down  Into  11  patterns.  These  are  summarized  on  Table  34. 

The  labels  given  these  patterns,  as  wa3  true  of  the  group 
labels,  are  type  names  rather  than  a 


absolute  designations. 
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TABLE  y* 

Shape  Families  and  Patterns 
Profile  Analysis 


1.  The  South 

2.  The  Plains 


3.  Midwest-Eastern 
Seaboard 


Deep  South 
Border  States 


1.  Heartland 

2.  Peripheral  Plains 

3.  Dakotas 

1.  Midwest 

2.  Urban:  Small  Area, 

Big  Population 

3.  Urban:  Commercial 


4.  Upper  New  England 

5.  The  West 

6.  The  Southwest 


As  will  be  seen,  there  Is  some  overlap  of  states  from  pattern 
to  pattern,  and  for  some  It  was  difficult  to  find  a label 
which  would  adequately  express  the  tie  between  the  states. 

The  output  of  the  profile  analysis  program  Is  lengthy; 
only  a portion  of  Its  potential  usefulness  will  be  Illustrated 
here.  The  program  can  establish  types  of  cases,  but  beyond 
that  It  does  what  none  of  the  other  factor  analysis  programs 
already  discussed  are  capable  of  doing — It  gets  back  to 
the  actual  variables  which  determine  the  types.  In  discussing 
D analysis  based  on  raw  scores  It  was  necessary  to  refer 
repeatedly  to  factor  scores  of  representatives  states,  even 
though  It  was  raw  variable  scores  which  were  used  as  data 


than  factor  see 
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of  referring  to  five  factors  In  contrast  to  53  variables. 

This  left  open  the  question  of  how  a grouping  of  states 
was  determined  by  the  aotual  variable  soores.  Just  as  the 
practice  of  using  factor  scores  as  data  results  In  a loss 
of  information,  so  a disoussion  of  groups  when  based  on 
factor  soores  rather  than  variable  scores  Ignores  much  Infor- 
mation. There  can  be,  and  often  are,  many  subtle  differences 
between  groups  with  apparently  similar  factor  soores  which 
are  obtainable  only  by  examining  the  raw  soores. 

A discussion  of  actual  patterns  should  make  this  clearer. 
Of  the  many  matrices  and  Interpretative  tables  which  might 
be  prepared  from  output  from  the  profile  analysis  package, 
two  have  been  chosen.  One  of  these  Is  a list  of  the  states 
with  the  lowest  d's  when  compared  with  each  pattern.  An 
example  may  be  found  In  Table  35,  the  Deep  South.  On  most 
of  the  similar  tables  which  follow,  those  states  which  are 
marked  are  the  pivot  profiles,  i.e.,  the  states  which  were 
used  to  define  the  cluster  (determine  the  pattern).  Also 
Included  In  these  tables  are  other  states  which  have  small 
d's  in  comparison  with  the  pattern.  As  mentioned  many  times, 
two  cases  may  be  compared  either  with  respect  to  profile 
shape  (correlation)  or  absolute  size  of  soores  (distance). 
Those  states  which  determine  a given  pattern  are  those  whose 
profiles  are  similar  In  shape  and  at  the  same  level.  In 
most  cases,  there  are  also  other  states  with  rather  different 
shaped  profiles  but  with  overall  similarity  of  scores  which 
by  some  standards  could  be  Included  In  the  group.  In  the 
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TABLE  35 

Shape  Family  1.  Pattern  X 


States  with  Lowes t^CPs  on  This  Pattern 


State 


Alabama  .05 
Georgia  .09 
North  Carolina  .10 
South  Carolina  .10 


Tennessee  .15 
Arkansas  .15 
Virginia  .24 
Louisiana  .26 
Mississippi  .29 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  In  Pattern 


% population  Negro 

* registrants  failed  mental  test  of  Selective  Service 
% population  21  and  over  voting  In  the  presidential 
election 

% families  with  annual  Incoi 
Per  capita  murder 
% population  25  years  or  older  with  less  than  5 years 


han  $3000 


schooling 
Per  capita  value  retail  sales 

% population  25  years  or  older  who  completed  high 
school  or  more 
Per  pupil  expenditure 
Per  capita  personal  Income 
% employed  parsons  In  white-collar  Jobs 
% population  White 
Personal  Income  per  pupil 

~!hool  graduates  m 1959-60  as  % of  8th  grade 


enrollment  In  1955-56 
Pupils  per  classroom  teacher  i 
secondary 

% 5 and  6 year  olds  In  school 
Median  school  years  nonwhite  1 
years  White 
% population  14-1?  enrolled  In  school 
% of  children  In  elementary  school  enrolled  In 
school 

Average  teacher  salary 


smentary  and 


eo 

case  of  Table  35,  all  states  with  small  d's  were  used  to 
help  determine  the  pattern.  Notice  that  In  these  d scores, 
unlike  the  DS1,  the  smaller  the  value,  the  more  similar 
the  state  Is  to  the  pattern,  with  0.0  indicating  perfect 
congruence. 

The  second  type  of  information  from  the  profile  analysis 
output  which  will  be  utilized  for  eaoh  pattern— and  the  most 
enlightening — is  a ranking  of  variables  whose  scores  were 
the  most  Important  In  discriminating  the  states  of  the  pattern 
from  those  of  all  other  patterns!  In  other  words,  the  vari- 
ables over  which  there  was  greatest  agreement  among  the 
states  of  the  pattern.  This  may  bo  seen  In  the  second  half 
of  Table  35,  where  Is  presented  a listing  of  the  variables 
with  the  highest  weighted  means  for  the  Deep  South,  These 
moans  are  In  standard  score  form,  with  ±1.0  indicating  one 
standard  deviation  above  or  below  the  mean.  These  values 
are  the  moan  soores  of  the  pivot  profiles  on  a variable 
weighted  In  relation  to  the  size  of  the  d factor  loading 
of  each  of  the  pivot  profiles.  Thus  the  pivot  profile  with 
the  smallest  d would  carry  the  most  weight  In  establishing 
the  weighted  mean  on  a variable.  Those  states  which  were 
not  among  the  pivot  profiles  do  not  contribute  toward  the 
determination  of  these  weighted  means. 

From  the  standpoint  of  Interpretation,  Table  35  shows 
what  It  moans,  within  the  limits  of  these  data,  to  be  the 
South.  The  variables  with  the  highest  weighted  means  are 
racial,  educational,  and  ooonomio.  Present  are  such  variables 
as  Income  levels  and  educational  achievement  which  would 
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Indicate  a relatively  undeveloped  region.  (For  a faotor 
analytic  study  of  the  South  as  a undeveloped  region,  see 
Hartshorn,  1971.)  Note  that  this  area  Is  characterized 
by  having  a relatively  small  percentage  of  ohlldren  attending 
private  school  (weighted  mean,  -1.13).  This  is  one  variable 
whose  mean  in  the  face  of  the  racial  crisis  has  no  doubt 
shifted  In  the  years  since  the  i960  census.  The  great  number 
of  variables  with  large  weighted  means  gives  some  indication 
of  the  South's  atypicalness  In  comparison  with  the  country 
as  a whole.  This  region  stands  as  the  most  distinct  region, 
the  most  atyploal  region.  In  the  Onlted  States. 

Compare  the  variables  whloh  determine  this  pattern 
with  those  whloh  determine  the  related  pattern  designated 
Border  States,  whloh  Is  shown  on  Table  36.  While  several 
Deep  South  states  have  small  d's  when  compared  with  this 
pattern,  only  the  Border  States  served  as  pivot  profiles. 

Absent  from  the  high  ranking  variables  is  the  racial  element 
as  a vital  determiner  (weighted  mean  of  percentage  Negro, 

.76).  Economically  and  educationally  the  region  appears 
even  more  depressed  than  the  Deep  South.  In  other  words, 
one  cannot  point  to  the  "Blaokness"  of  the  South  as  a necessary 
component  of  the  economic  and  educational  level,  but  Instead 
to  other  factors  even  more  prevalent  In  the  Border  States 
than  In  the  Deep  South. 

Shape  Family  2 oonslsts  of  the  Plains  states,  and  includes 
within  It  three  distinct  patterns.  These  are  shown  on  Tables 


37.  38,  and  39.  The  patterns  of  all 


TABLE  3 6 

Shape  Family  1,  Pattern  2 


States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  pattern 


State 


State 


•Arkansas 
Worth  Carolina 


.03  *West  Virginia 
.12  South  Carolina 

.20  Georgia 

.26 

•Pivot  Profiles 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  In  Pattern 


Weighted  Mean 


% families  with  annual  income  less  than  §3000 
% population  25  years  and  older  who  complete  high 
school  or  more 

% population  25  years  and  older  who  complete  college 
Average  teacher  salary 

% registrants  foiled  mental  test  of  Selective  Servloe 

per  Pupil  expenditure 

Per  capita  personal  Income 

Per  capita  expenditures  of  state  and  local  governments 
for  education 

Per  capita  value  retail  sales 
% employed  persons  in  white-collar  Jobs 
% families  with  annual  lnoomo  $10,000  or  more 
% change  In  public  school  enrollment  1950-51  to 
1960-61 

Personal  Income  per  pupil 

% population  25  years  or  older  with  less  than  5 years 
of  schooling 
% population  urban 


1.28 

-1.22 
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TABLE  37 

Shape  Family  2,  Pattern  1 


States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  Pattern 


Kansas  . 03 

Nebraska  .08 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  in  Pattern 


Weighted 


Per  capita  value  farm  products 
% of  land  area  represented  by  all  land  In  farms 
voted  Democratic 

Pupils  per  classroom  teacher  in  elementary  and 
% of  states  and  local  government  employees  who  wore 

% population  65  years  of  ago  and  over 
Per  capita  motor  vehicle  registrations 
$ 5 end  6 year  olds  enrolled 
jS  employed  persons  In  agriculture 
% population  rural  farm 


1.13 

1.12 

1.02 
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TABLE  38 

Shape  Family  2,  Pattern  2 


States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  Pattern 


.03  Oregon  .22 
.11  Oklahoma  .26 
.12  Minnesota  .27 

.12  South  Dakota  .27 
•Pivot  Profiles 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  in  Pattern 


Variable 


Weighted 


Mean 


Per  Capita  motor  vehicle  registrations  1,69 

% of  state  and  local  government  employees  who  were 

employed  as  teachers  1.52 

Per  capita  value  faro  products  1.48 

Pupils  per  classroom  teacher  In  elementary  and 

secondary  -1.13 

% of  civilian  labor  force  male  1.10 

% registrants  failed  mental  test  of  Selective  Service  -1.03 
% population  14-17  enrolled  In  school  .97 

% population  25  years  and  older  who  completed  high 

school  or  more  .96 

% population  25  years  and  older  with  less  than  5 years 

schooling  -.92 

% employed  persons  In  agriculture  .91 
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TABLE  39 

Shapo  Family  2,  Pattern  3 


States  with  Lowest  d's  on  This  pattern 
When  Compared  with  This  pattern 


North  Dakota 
South  Dakota 


Variables  with  Highest  Keans 
Weighted  According  to  Discriminating  Ability  In  Pattern 


Variable 


% employed  persons  In  agriculture 
% population  rural  farm 
Per  capita  value  farm  produots 
Pupils  per  classroom  teacher  In  elementary  and 
secondary 

% employed  persons  In  manufacturing 
% civilian  labor  force  male 
Farm  land  as  % of  all  land  area 
Expenditures  for  public  elementary  and  secondary 
eduoation  as  % of  personal  income 
% population  urban 

Per  capita  value  added  by  manufacturing 
% employed  persons  in  educational  services 


3.21 

2.7'f 

2.37 

-2.32 

-1.77 

1.7^ 


nap- 
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and,  incidentally,  states  in  the  three  patterns  over 
stress  agriculture  and  a high  involvement  in  education,  yet 
the  levels  are  different.  Compare  Patterns  1 and  3-  Their 
greatest  dlfferenoo  is  in  level;  they  illustrate  well  how 
profile  analysis  can  take  a group  of  eases  of  essentially 
the  same  shape  profile  and  cluster  them  into  levels.  Pat- 
tern 3 has  a much  deeper  emphasis  upon  agriculture  than 
do  Patterns  1 and  2,  as  shown  by  the  size  of  the  weighted 
means  of  the  first  three  variables  in  Table  39.  For  the 
Dakotas  also,  being  loss  urban  (-1.68)  than  the  other  regions, 
education  is  more  expensive  (expenditures  as  a peroantage 
of  personal  income,  1.70),  with  even  lower  pupll-per-teacher 
ratios  (weighted  mean,  -2.32)  than  the  other  patterns  (-1.41 
and  -1.13.  respectively).  Pattern  2 shows  less  involvement 
In  agriculture  than  the  other  two,  though  still  sizeable, 
and  a higher  eduoatlonal  level.  The  states  in  Pattern  1 
are  strongly  Republican  (percentage  voted  Democratic,  -1,68). 

Shape  Family  3 consists  of  the  urban  Midwest  and  north- 
east. All  three  patterns  have  some  profile  points  that 
are  opposite  in  direction  from  those  of  Shape  Family  2. 

In  all  three  patterns  there  is  an  emphasis  upon  manufactur- 
ing rather  than  agriculture,  relatively  low  educational 
expenses,  high  population  density,  and  high  percentage  urban, 
A comparison  of  the  three  patterns  on  variables  which  measure 
these  socioeconomic  areas  can  be  seen  in  Tables  40,  4i, 
and  42. 

The  combination  of  educationally  related  variables 


high  on  Pattc 
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States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  Pattern 


.03  Michigan 

.05  Indiana 

.16  ‘Missouri 

‘Wisconsin 
•Pivot  Profiles 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  in  Pattern 


Variable 


Total  public  school  enrollment  1.56 

% of  states  & local  government  employees  who  were 

employed  as  teachers  -1.48 

% of  children  in  elementary  school  enrolled  in 

private  schools  1.38 

Per  capita  value  added  by  manufacturing  1.37 

% employed  persons  in  manufacturing  1,27 

% total  population  enrolled  in  public  school  -1.27 

% employed  persons  in  educational  services  -1.20 

Expenditures  for  public  elementary  & secondary 

education  as  % of  personal  inoome  -1.13 

High  school  graduates  in  1959-60  as  % of  8th  grade 

enrollment  in  1955-56  1.02 


TABLE  4l 

Shape  Family  3,  Ft 


States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  Pattern 


•Massachusetts  .03  Connecticut  .19 

•Rhode  Island  .14  »New  Jersey  .21 

•Pivot  Profiles 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  in  Pattern 


Variable 


Population  density 
% voted  Democratic 

% total  state  * local  government  expenditures  for 
education 

% population  foreign  born 
% total  population  enrolled  In  public  school 
Expenditures  for  public  elementary  and  secondary 
education  as  % of  personal  Income 
% civilian  labor  force  male 
% population  urban 

% of  children  in  elementary  school  enrolled  In 
private  school 
Personal  lnoome  per  pupil 
% employed  persons  in  manufacturing 
Farm  land  as  % of  all  land  area 
j6  population  rural  nonfarm 

% of  revenue  for  public  elementary  and  secondary 
education  from  local  sources 
% of  state  and  local  government  employees  who  wore 
employed  a3  teachers 
% population  rural  farm 
% employed  persons  in  agriculture 

per  capita  expenditures  of  state  and  local  government 


-2.20 

2.00 

-1.83 

-1.63 


1.51 

1.46 

1.36 

-1.33 

-1.26 

1.25 

-1.25 

-1.19 

-1.17 


Per  capita  value  added  by  manufacturing 


1.13 
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TABLE  42 

Shape  Family  3,  Pattern  3 


States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  Pattern 


State  d State  d 


.09  Pennsylvania  .25 

,11  Michigan  .31 

,23  "New  Jersey  .38 

"Pivot  Profiles 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  In  Pattern 


Variable 


Weighted  Mean 


Per  capita  value  selected  services 
Total  public  school  enrollment 
Personal  income  per  pupil 
% population  foreign  born 
Per  pupil  expenditure 

% of  children  in  elementary  school  enrolled  In 
private  school 

% total  population  enrolled  in  public  school 
Average  teacher  salary 
Per  capita  personal  income 
% population  urban 
% population  rural  nonfarm 
% 5 and  6 year  olds  In  school 
% families  with  annual  Income  $10,000  or  more 
Per  capita  motor  vehicle  registrations 
Per  capita  value  added  by  manufacturing 
% employed  persons  In  educational  services 


for  lowered  educs 


tpenses.  For 


thing, 


the  reasons 

the  population  size  Indicator,  total  public  school  enrollment, 
loads  on  those  patterns.  Relatively  high  population  density 
has  already  been  mentioned.  This  Is  In  contrast  to  the 
Plains  states,  where  the  population  density  was  low  and 
school  expenses  high.  The  second  main  ingredient  is  that 
these  areas  are  the  ones  with  a higher  percentage  of  children 
attending  private  sohools,  on  one  hand,  and  a smaller  per- 
centage of  children  enrolled  In  public  sohool — an  indicator 
of  percentage  of  the  population  of  school  age — on  the  other. 
Hence  In  these  Midwestern  and  Eastern  Seaboard  states  there 
are  higher  concentrations  of  population,  lower  percentages 
of  sohool  age  children,  and  lower  percentages  of  these  school 
age  children  In  public  sohool.  Consequently,  education 
quite  naturally  occupies  a smaller  share  of  the  economy. 

Shape  Families  4,  5,  and  6 have  only  one  pattern  each. 
Shape  Family  4 Is  shown  on  Table  43.  This  shape  Includes 
Maine,  Hew  Hampshire,  and  Vermont,  a grouping  seen  in  the 
other  analyses.  Because  of  the  H factor  soores  of  these 
three  states,  they  have  been  classified  as  both  low  socio- 
economically and  nonagrlcultural.  In  addition,  they  represent 
the  “White"  pole,  of  the  Haolal-Eduoatlonal  factor.  The 
list  of  variables  found  on  Table  43  makes  It  possible  for 
the  first  time  to  determine  Just  what  variables  have  grouped 
these  states  together.  The  generalization  about  their  being 
both  low  socioeconomically  and  nonagrlcultural  seems  to 
hold,  as  indicated  by  the  weighted  means  of  the  varl 
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TABLE  43 

Shapa  Family  4,  Pattern  1 


States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  Pattern 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  In  Pattern 


Weighted  Kean 


Median  school  years  nonwhite  as  % of 
years  White 

% of  revenue  for  public  elementary  ar 
education  from  local  sources 
% population  rural  nonfarra 
Farm  land  as  % of  all  land  area 
Per  Capita  burglary 
Per  capita  murder 

% population  65  years  of  age  and  over 
% employed  persons  In  manufacturing 
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percentage  rural  nonfarra  (1.39)  and  farm  land  as  a percentage 
of  all  land  area  (-1.16).  Percentage  of  the  population  urban, 
not  In  the  table,  has  a weighted  mean  of  -0.74.  Note  that 
one  area  which  makes  these  states  both  nonurban  and  non-South, 
so  to  speak,  is  their  small  percentage  of  crime,  with  per 
oaplta  burglary  (high  on  Socioeconomic  because  of  the  close 
relationship  to  urban),  -1.12,  and  per  capita  murder  (high 
In  the  South),  -1.10. 

As  for  Factor  2,  Baoial-Eduoatlonal , Upper  Hew  England 
does  represent  the  White  pole  of  this  bipolar  factor,  but 
not  so  much  in  percentage  of  White  (weighted  mean,  0.78) 
and  Black  (-0.83)  as  In  other  related  variables.  The  vari- 
able with  the  highest  mean  (1.75)  13  median  school  years 
nonwhite  as  a percentage  of  median  school  years  White.  In 
other  words,  In  comparison  with  the  other  states  and  with 
Whites  within  these  three  states,  the  nonwhites  tend  to  have 
been  In  school  longer.  New  Hampshire,  for  Instance,  was 
the  only  one  of  the  50  states  which  had  a positive  score 
on  this  variable,  Indicating  that  in  this  state  the  nonwhltes 
(Includes  "other  races,"  l.e..  Orientals,  etc.,  as  well  as 
Negroes)  are  better  educated  on  the  whole  than  the  Whites. 

The  low  per  capita  murder  rate,  high  In  the  South,  has  already 
been  mentioned,  and  is  a second  variable  which  associates 
Upper  New  England  with  the  White  pole.  A third  variable 
which  puts  these  states  in  Juxtaposition  to  the  South  Is 
the  percentage  of  revenue  for  public  elementary  and  secondary 
education  from  looal  sources.  For  Upper  New  England  the 
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weighted  mean  for  this  variable  Is  1.41;  for  the  South, 

Shape  1,  Pattern  1,  -1.04,  Other  patterns  have  positive 
moans  on  this  variable,  particularly  shape  3,  Pattern  1, 
where  the  rest  of  New  England  load3,  but  none  so  high  as 
that  of  Upper  Now  England.  Ho  pattern  other  than  the  South 

the  South  more  of  the  expenditures  for  education  tend  to 
come  from  the  state  government  whereas  In  states  like  Maine, 
New  Hampshire,  and  Vermont  more  comes  from  local  sources. 
This  characteristic  can  be  viewed  as  a concommltant  variable 
Indicating  a different  life  style  rather  than  being  neces- 
sarily tied  to  either  the  racial  balance  or  the  quality 
of  education  In  each  region. 

Shape  families  5 and  6,  Tables  44  and  45,  may  be  dis- 
cussed together.  Both  shapes  show  that  for  these  data  there 
are  few  socioeconomic  factors  which  separate  the  regions 
of  the  West  and  the  Southwest  from  the  rest  of  the  country. 
Most  of  the  variables  listed  on  Tables  44  and  45  are  educa- 
tionally related  variables.  Both  Shape  Families  5 and  6 
have  a higher  level  of  education  than  the  other  shape  fami- 
lies and  both  spend  more  for  education.  Shape  Family  6 
differs  from  all  the  other  patterns  In  having  a young  popu- 
lation (percentage  of  the  population  65  years  of  ago  and 
over,  -1.15),  a high  birth  rate  (I.83),  and  thus  a larger 
percentage  of  children  to  educate  (percentage  of  the  total 
population  enrolled  In  publio  school,  1.77)*  As  a result. 


94 


TABLE  44 

Shape  Family  5.  Pattern  1 


States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  Pattern 


.03  *Hlnnesota  .17 
. 04  Oklahoma  . 28 
.12  Wyoming  .29 
•Pivot  Profiles 


Variables  with  Highest  Means 
Weighted  Acoordlng  to  Discriminating  Ability  In  Pattern 


Variable 


Weighted  Mean 


% population  14-17  enrolled  In  school 

Per  capita  expenditures  of  state  and  local  government 

X population  25  years  or  older  who  completed  high 

% population  25  years  or  older  who  completed  college 
% registrants  who  failed  mental  test  of  Selected 
Service 

% employed  persons  In  white-collar  jobs 
% population  25  years  or  older  with  less  than  5 years 
of  schooling 

Per  capita  motor  vehicle  registrations 
% employed  persons  In  educational  servloes 
% of  state  and  local  government  employees  who  were 
employed  as  teachers 


1.16 

1.12 


-.90 
• 87 
.83 
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TABLE  45 

Shape  Family  6,  Pattern  1 


States  with  Lowest  d's  on  This  Pattern 
When  Compared  with  This  Pattern 


State 


State  d 


.02  Washington 

. 27  Oregon 

.31  “Arizona 

“Pivot  Profiles 


Variables  with  Highest  Means 
Weighted  According  to  Discriminating  Ability  in  Pattern 


Variable 


Weighted  Mean 


% total  state  and  local  expenditures  for  education  2.42 
$?  employed  persons  in  educational  services  2.39 
Expenditures  for  public  elementary  and  secondary 

eduoation  from  local  sources  I.89 
Birth  rate  1 . 83 
% total  population  enrolled  in  public  school  1.77 
% population  5 years  and  older  migrant  from  a different 

county  1 . 66 
% population  25  years  and  older  who  completed  college  1.64 
Per  capita  expenditures  of  state  and  local  government 

for  education  1.55 
% population  65  years  of  age  and  over  -1.15 
% of  children  in  elementary  school  enrolled  in 

private  school  -1.12 
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a larger  part  of  the  total  state  and  local  budgets  goes 
toward  education  (2.42). 

In  discussing  these  patterns  It  may  be  noted  that  some 
states  have  not  been  grouped  on  any  of  the  patterns.  How 
should  these  states  be  grouped?  Among  the  voluminous  out- 
put of  the  profile  analysis  package  Is  a matrix  of  d scores 
for  each  case  on  each  pattern,  using  variable  weightings 
and  standard  soores.  Prom  this  matrix  one  oan  determine 
which  pattern  Is  closest  to  each  case's  scores  In  terms 
of  distance.  Table  46  gives  the  eight  states  which  hereto- 
fore have  not  been  placed  In  any  of  the  patterns,  together 


TABLE  46. 

Unclassified  States  and  Their  Closest  Patterns 


Closest  Pattern 


Texas 

Call  form ! 

Delaware 

Maryland 

Florida 

Nevada 

Hawaii 

Alaska 


Commercial  C 


fci  S3, 


6-1  Southwest 
6-1  Southwest 


0.63 

O.69 

0.41 


with  the  patterns  In  which  they  fall.  There  are  two  ways 
to  treat  these  states,  one  would  be  to  add  them  to  the 
pattern  groups  to  which  they  are  closest.  If  this  were 
done,  some  of  the  pattern  labels  would  have  to  be  changed. 
For  Instance,  Shape  Family  5,  Pattern  1,  the  West,  becomes 
something  else  when  Delaware,  Maryland,  and  Florida  are 
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added,  and  one  Mould  need  to  go  to  the  variables  to  determine 
a label.  Another  way  to  treat  these  states,  especially 
those  whose  smallest  d Is  much  larger  than  those  of  others 
within  a given  pattern,  would  be  to  admit  simply  that  these 
states  are  unolasslflable.  The  profile  analysis  program 
presents  patterns  only  when  two  cases  are  loaded  heavily, 
or  three  moderately,  on  a pattern.  This  means  that  when 
oases  have  profile  shapes  different  from  those  of  all  other 
oases,  they  will  fit  Into  no  shape  family.  If  one  Is  dealing 
with  shape,  It  Is  probably  better  to  state,  "Alaska  has 
a shape  unlike  that  of  any  other  group  of  states,  with  stan- 
dardized d's  ranging  from  15.97  (Southwest)  to  20.92  (Urban: 
Commercial  Centers),"  than  to  place  Alaska  with  the  Southwest. 

One  more  use  of  the  output  provided  by  this  program 
may  be  cited.  Through  manual  graphing  one  can  compare  Indivi- 
dual cases  with  a given  pattern.  An  example  of  this  Is 
a comparison  of  Mississippi  with  the  pattern,  the  South. 

The  question  might  be  asked  why  Mississippi  has  a d as  large 
as  0.29  on  thl3  pattern.  To  answer  this,  first  a graph 
was  made  of  the  pivot  profiles  with  the  lowest  d's  on  this 
pattern,  using  as  data  points  their  standard  scores  on  the 
variables  with  the  highest  weighted  means,  or,  In  other 
words,  the  variables  which  were  most  responsible  for  dis- 
tinguishing this  pattern  from  all  other  patterns.  The  pro- 
files formed,  as  expected,  a tight  duster.  When  a graph 
of  Mississippi's  scores  on  the  same  variables  was  superim- 
posed upon  this  cluster,  It  could  be  seen  that  on  the  variables 
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which  discriminate  the  South  from  the  other  patterns,  Missis- 
sippi had  scores  which  were  more  extreme  than  those  of  the 
cluster.  Mississippi's  profile  stands  not  between  the  South 
and  the  mean  of  the  states,  but  beyond  the  South,  with  a 
steeper  profile  on  these  variables.  Mississippi  Is,  so 
to  speak,  extreme  South— deeper  than  the  Deep  South. 

Profile  analysis  has  great  potential  usefulness  which 
needs  to  be  explored  In  many  more  studies.  It  Is  best  used, 
not  as  a quick,  overall  grouping  procedure,  but  as  a pro- 
cedure which  enables  one  to  make  an  ln-depth  Investigation 
of  the  meaning  of  typos.  Specifically,  profile  analysis 
enables  one  to  describe  such  groupings  as  the  South,  Upper 
New  England,  the  Plains,  and  do  so  In  terms  of  the  actual 
variables  which  explain  the  differences;  moreover,  profile 
analysis  helps  the  researcher  to  go  beyond  the  process  of 
grouping  to  explain  why  cases  group  together.  The  strength 
of  this  approach  lies  In  heightened  understanding  beyond 
that  possible  In  most  grouping  procedures. 


CHAPTER  6 
CONCLUSIONS 


The  purpose  of  this  study  was  to  present  a sample  of 
factor  analytic  comparisons  of  methods  of  grouping  political 

economic,  educational,  and  political  characteristics  of 
the  50  states  for  the  year  I960. 

Factor  analysis  has  been  used  most  frequently  In  deter- 
mining dimensions  or  factors  within  the  Intercorrelations 
of  characteristics,  Much  less  emphasis  has  been  given  to 
the  grouping  of  oases.  Where  cases  have  been  grouped  factor 
analytically,  there  has  been  no  general  agreement  on  the 
method  to  be  used.  Indeed,  many  researchers  seem  to  be 
unaware  that  there  are  several  alternatives  In  applying 
factor  analysis  to  grouping  but  have  tended  to  follow  the 
method  most  often  used  In  their  respective  disciplines. 
Little  work  has  been  done  In  cross-method  comparisons. 

Before  transposing  the  data  an  R-type  analysis  was 
made  to  determine  the  dimensions  within  the  characteristics. 
The  five  Interpretable  factors  were  labeled  Socioeeonomlo, 
Racial -Educational,  Educational  Expenses  vs.  Manufacturing, 
Frontier,  and  Agriculture.  The  first  factor  corresponds 
to  the  largest  factor  found  In  most  studies  of  political 
units.  Factor  2 Is  related  to  racial  or  educational  factors 
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found  In  the  tiro  studies  which  have  been  made  In  the  area 
of  educational  dlnenslons  of  the  United  States,  but  neither 
Includes  as  wide  a range  of  variables.  The  combinations 
of  variables  which  load  on  Factors  3 and  4 seem  to  be  unique 
to  this  study  because  some  of  the  variables  themselves  have 

In  factor  analyzing  cases  two  general  type  of  matrices 
may  be  used,  the  intercorrelatlon  matrix  and  a matrix  based 
on  distance  measures.  The  first  focuses  on  profile  shape 
and  the  second  on  distances  between  scores.  This  study 
was  intent  upon  both  exploring  each  of  these  two  general 
approaches  in  depth  and  of  comparing  these  two  methods  with 
each  other.  In  focusing  on  distance  measures,  an  attempt 
was  made  to  answer  the  question  of  what  differences  in  group- 
ing results  from  using  as  data  the  standardized  raw  scores 
or  factor  soores.  Factor  scores  weighted  according  to  three 
separate  criteria  were  used.  Factor  soores  were  given, 
successively,  unit  weights,  weights  based  on  the  percentage 
of  variance  accounted  for  by  each  faotor,  and  weights  based 
on  the  percentage  of  educational  variables  loading  on  each 
factor. 

The  purpose  of  focusing  on  the  grouping  of  cases  on 
the  basis  of  the  Intercorrelatlon  matrix  was  to  compare 
the  groupings  obtained  by  this  method  with  those  based  on 
distance,  and  to  illustrate  how  profile  analysis,  a refine- 
ment of  the  correlation  approach,  could  be  used  to  relate 


variables  to  types  of 
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A comparison  of  the  groupings  formed  by  the  use  of 
distance  measures  for  the  four  types  of  data  employed  showed 
that  for  these  data  no  great  differences  between  the  group- 
ings oould  be  discerned.  However,  a comparison  of  the  use 
of  different  data  In  the  grouping  of  Florida  counties  showed 
quite  different  results.  In  the  Florida  study  there  were 
great  differences  in  groupings  when  using  standardized  raw 
scores  and  using  unit  weighted  factor  scores.  The  factor 
structure  of  the  50  states  seemed  to  be  sufficiently  stable 
to  result  In  similar  groups  for  the  four  distance  analyses. 

In  the  analyses  of  the  Florida  data,  however,  the  H faotors 
were  so  greatly  different  In  percentage  of  variance  each 
explained  that  equating  them  In  the  use  of  factor  scores 
brought  very  different  results. 

Soma  of  the  groupings  which  resulted  from  factor  analyz- 
ing the  lntercorrelatlon  matrix  were  In  general  similar  to 
those  based  on  the  DSI  (distance  similarity  Index),  but 
there  were  some  states  which  were  unolasslflable.  Several 
groups  had  to  be  spilt  Into  two,  the  group  of  states  loading 
positively  and  those  loading  negatively.  This  further  com- 
plicated the  Interpretation.  Empirically,  grouping  oases 
on  correlation  resulted  In  less  satisfactory  results  than 
grouping  cases  on  distance,  and,  conceptually,  focusing 
on  profile  shape  Is  less  desirable  In  grouping  political 
units  than  focusing  on  score  magnitude. 

Profile  analysis,  on  the  other  hand,  yielded  information 
not  available  from  any  of  the  other  analyses.  From  this 
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typo  of  analysis  were  determined  which  variables  explained 
various  groups  of  states.  Six  shape  family  types  were  in- 
cluded i the  South,  the  Plains,  Midwest-Eastern  Seaboard, 

Upper  New  England,  the  West,  and  the  Southwest.  The  first 
three  shape  families  were  further  broken  down  Into  several 
patterns.  Profile  analysis  Is  valuable  to  use  when  one 
is  Interested  In  doing  more  than  establishing  groups,  for 
It  goes  beyond  the  other  grouping  procedures  to  help  to 
explain  in  verlable  terms  why  oases  group  as  they  do. 

Several  conclusions  may  be  reached  as  a result  of  this 
study.  First,  In  factor  analytic  grouping  of  cases  much 
more  thought  needs  to  be  given  to  determining  the  general 
approaoh,  correlation  or  distance.  In  the  grouping  of  poli- 
tical units,  magnitude,  l.e.,  distance.  Is  usually  more 
Important  than  profile  shape.  Second,  the  Indiscriminate 
use  of  faotor  soores  as  data  In  distance  analysis  or  in 
any  other  type  of  analysis,  should  be  avoided.  Consideration 
should  be  given  to  the  possible  effects  of  different  weightings 
given  faotor  soores,  espeolally  when  the  percentages  of 
variance  explained  by  each  faotor  vary  widely.  She  sharp 
contrast  between  the  analyses  of  the  United  States  and  Florida 
data  underscores  the  Importance  of  this  and  suggests  that 
the  point  deserves  further  testing.  Sometimes  the  research 
question  will  suggest  a weighting  criterion  that  oan  be 
applied  to  the  factor  soores.  If,  however,  the  researoh 
question  Is,  what  groupings  emerge  from  a particular  set 
of  variables,  the  best  praotlce  would  be  to  use  standardized 
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raw  scores.  Even  when  factor  scores  are  used  for  some  purpose, 
it  would  be  advisable  to  compare  the  results  with  those 
obtained  from  the  use  of  raw  scores.  In  any  event,  factor 
scores  should  be  employed  deliberately,  with  cognizance 
of  the  relationship  of  their  use  to  the  research  question, 
rather  than  used  as  a shortcut  to  grouping. 

Third,  rather  than  taking  a one-shot  approach  to  grouping, 
with  one  method  used  to  the  exclusion  of  others,  much  more 
can  be  learned  from  a comparative  approach.  This  has  already 
been  suggested  In  referring  to  the  use  of  raw  scores  versus 
factor  scores.  Of  particular  worth  for  this  purpose  is 
the  approach  of  profile  analysis.  Combined  with  a distance 
analysis,  profile  analysis  shows  much  promise  for  in-depth 
understanding  of  groups  of  cases. 


APPENDIX 
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Variables 


50  States  Study* 


% families  with  annual  income  less  than  S3 
% families  with  annual  Income  510,000  or  m 
Per  capita  personal  Income  (5:431) 

Per  capita  value  farm  products  (Computed  from  5:7  and  5:850) 
hide  regls'  ' " 


and  5:1094) 

Per  capita  value  retail  sales  (Co 
Per  capita  value  selected  service 
5:1181) 


(5:567)  . 

m land  as  % of  all  land 

5:222) 


Population  Characteristics 

Population  density  (2:1) 

% population  65  years  of  age  and  ove 
% population  foreign  born  (2:1) 

% population  White  (4:56) 

£ population  Negro  (4:56) 

% population  other  races  (4:56) 

% population  urban  (4:107) 

% population  rural  nonfarm  (4:107) 

% population  rural  farm  (4:107) 
Kales  per  100  females  (5:17) 


(2:1) 


Political  Characteristics 

% population  21  and  over  voting  In  the  I960  presidential 
election  (5:535) 

% presidential  vote  Democratic  (5:484) 


•Two  numbers  are  given  after  eaoh  variable.  The  first  Identifies 
the  source  (see  list  of  sources  at  the  end),  the  second  the 
table  within  that  source  from  which  the  data  series  was  taken. 
•Educational  Variables. 
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Variables  Used  in  the  50  States  Study 
Continued 


Crime  Indices 

Per  capita  murder  (5:190) 
Per  capita  burglary  (5:190) 


Populat 


X population  Increase,  1950-60  (2:1) 

Birth  rate  (5:53) 

**X  change  in  public  school  enrollment,  1950-51  to  1960-61 
(1:11) 

X population  5 years  and  older  migrant  from  a different 
county  (2:1) 


Educa 


••Median  school  years  nonwhite  as  a ? of  median  school  years 
White  (Computed  from  3:6) 

»»X  registrants  failed  mental  test  of  the  Selective  Service 
(5:335) 

••X  population  25  years  and  older  who  completed  college  (Com- 
puted from  5:1*9) 

••High  school  graduates  in  1950-60  as  X of  8th  grade  enrollment 
in  1955-56  (1:35) 

*»X  5 and  6 year  olds  in  school  (4:114) 

••Pupils  per  classroom  teacher  in  elementary  and  secondary 
(1:28) 

**X  population  25  years  and  older  with  less  than  5 years  of 
schooling  (2:1) 

•*X  population  25  years  and  older  who  completed  high  school 

••X  of  children  in  elementary  school  enrolled  in  private  school 
(4:105) 

••X  population  14-17  enrolled  in  school  (4:105) 

••X  total  population  enrolled  in  publlo  school  (1:15) 

••Average  size  school  district  (Computed  from  3:1) 

••Total  public  school  enrollment  (3:20) 


Educational  Support 

••Per  pupil  expenditure  (5:53) 

••Average  teacher  salary  (5:162) 

••Per  capita  expenditures  of  state  and  local  government  for 
education  (5:423) 

••Expenditures  for  public  elementary  and  secondary  education 
as  X of  personal  income  (3:37) 

••X  of  revenue  for  public  elementary  and  secondary  education 
from  local  sources  (3:32) 

•*X  total  state  and  local  expenditures  for  education  (5:553) 

••Educational  Variables 
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Variables  Used  In  the  50  States  Study 
Continued 


1.  Research  Division,  National  Educational  Association. 

Rankings  of  the  states.  1962.  Research  Report  1962-R1. 
Washington,  D.  C.':  '1952. 

2.  U.  S.  Department  of  Commerce,  Bureau  of  the  Census. 

County  and  city  data  book.  Washington,  D.  C. : Govern- 
ment  Printing  Office,  1902. 

3.  U.  S.  Department  of  Health,  Education,  and  Welfare,  Office 

of  Education.  Digest  of  educational  statistics.  Wash- 
ington, D.  C. : Government  Printing  Office,  1962. 

4.  U.  S.  Department  of  Commerce,  Bureau  of  the  Census. 

General  population  characteristics,  vol.  1,  U.  S.  summary . 
Washington,  D.  C.:  Government  Printing  Office,  1962. 


5.  U.  S.  Department  of  Commerce,  Bureau  of  the 
Statistical  abstract  of  the  United  States 
lngton,  D.  C.:  Government  Printing  tiff'ic 


Wash- 


Variables  Used  In 


Florida  Study 


Socioeconomic  Charac 


by  county  destination 


Population  Characteristics 

% population  65  years  and  older 
% population  under  18 
fi  population  urban 
# population  rural  nonfarm 
$ population  rural  farm 
% population  foreign  born 
% population  nonvihl  te 
Population  density 


Employment  Characteristics 

% employed  persons  In  white-collar  Jobs 
% employed  persons  In  eduoatlonal  services 
% employed  persons  In  agriculture 
% employed  persons  In  manufacturing 
% employed  persons  In  retail  sales 
% males  In  labor  force 


Political  Characteristics 


% population  voting  In  1968  presidential  election 
% registered  voters  Negro 
X voting  for  Bichard  Nlron,  1968 
% voting  for  Hubert  Humphrey,  1968 
$ voting  for  George  Wallace,  1968 
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Variables  Used  In  the  Florida  Study 
Continued 


Population  Growth  and  Migration 
Birth  rate 

% native  population  born  In  Florida 
% population  moved  into  county  between  1955  and  i960 
$ school  enrollment  Increase,  1957-58  to  1967-68 
% enrollment  transfers  from  out-of-state 

$ change  In  school  membership  first  month  1968-69  over  first 
month  1967-68 

School  withdrawals  os  % of  enrollment 
Batlo  of  number  housing  units  built  from  1950  to  i960  to 
number  built  before  1950 
% population  Increase  1950-60 
% Increase  of  population  65  and  over  1950-60 


Economlo  Growth 

% change  in  per  capita  Income  from  i960  to  1967 
Change  In  Index  of  Taxpaying  Ability  from  1958-59  to  1968-69 
% Increase  In  current  expenditures  per  pupil 
% Increase  In  local  school  revenue  from  1957-58  to  1967-68 
% Increase  In  annual  salary  paid  Instructional  staff  1957-58 
to  1967-68 


Educational  Characteristics 


% population  25  years  and  older  with  less  than  5 years  of 
schooling 

% population  25  years  and  older  who  completed  high  school 

Median  school  years  completed  by  population  25  years  and 
older 

% population  14-17  enrolled  In  school 
% population  20-24  enrolled  In  school 

% 1968  high  school  graduates  who  entered  college  In  1968-69 


Pupils  per  teaoher,  elementary 
Pupils  per  teacher,  7-12 
% Instructional  personnel  below  Rank  III 
% Instructional  personnel  Rank  II  or  above 
% Instructional  personnel  on  Continuing  Contract 
% elementary  teachers  taught  In  field 
% major  high  school  classes  taught  by  teabhers  In-  field 

High  school  enrollment  as  % of  elementary 
Teaching  positions  as  % of  academic  units  earned. 


Variables 


Bureau  of  Eoonomlc  ana  Business  Research,  College  of  Business 
Administration,  University  of  Florida.  Florida  statis- 
tlcal  abstract,  1969.  Gainesville,  1969.'  " 


uoatlon.  Research 


U'allaliasseo 


fallaliassee,  1963. 


I 


fJ  ^ ^ » 

f ^ 1 «!??  1 

! =as 

ifi'  M * ^Irf  ? ill 

51a 

11"  «*  7 ^*1  * fig 

W W»?  «i  si  |s| 

Si  .1.1  ■ <S 
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TABLE  A. 2 

Simple  Loadings  Primary  Factors 
Q Analysis  Eased  on  Haw  Score  Dlstanoes 


4 5 


6 7 


Georgia 

North  Carolina 

Mississippi 

Arkansas 

Tennessee 

Louisiana 

Kentucky 

Texas 

South  Dakota 
North  Dakota 
Nebraska 


Rhode  Island 

New  Jersey 

Connecticut 

New  York 

Pennsylvania 

Maryland 

Delaware 


00 

00 

30* 


24 

09 


Utah 

Washington 

Colorado 

California 
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TABLE  A. 2 
Continued 


2 3 H S 6 7 


Ohio 

Illinois 

Indiana 

Missouri 


Wisconsin 


10 

02 

15 


-.02 


12 

10 


~.u 

.11 

.21 

-.02 

.01 


Now  Hampshire 
West  Virginia 


18 

10 

01 


23 

Vi 

01 


10 

09 


-.03 


116 


TABLE  A. 3 

Haxplane  Primary  Faotors 
Q Analysis  Based  on  Raw  Score  Distances 


3 4 5 6 7 


South  Carolina 
Alabama 

Mississippi 

North  Carolina 

Arkansas 

Tennessee 

Louisiana 

Virginia 

Kentucky 

Illinois 

Indiana 

Missouri 


Oklahoma 

Delaware 

Massachusetts 
Rhode  Island 
Hen  Jersey 


21  1.65 


Utah 

Washington 
Oregon 
Colorado 
Wyoming 
New  Mexico 


10 

01 

01 

03 
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South  Dakota 
North  Dakota 
Nebraska 
Iowa 


S - 
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TABLE  A.'> 

Obllaln  Primary  Factors 
Q Analysis  Based  on  Haw  Score  Distances 


5 6 7 


Rhode  Island 

Illinois 

Pennsylvania 

Michigan 

Wisconsin 

New  Hampshire 

Maryland 

California 

Delaware 

Missouri 

Indiana 


South  Dakota 
North  Dakota 
Nebraska 


stats 


Washington 

Oregon 

Colorado 

Wyoming 

Florida 


Nevada 
Arizona 
New  Mexico 
Hawaii 


.08  .28  1.11  .81  .26  .13 

.03  .2?  CT  .73  .14  .13 


.07  -.44  -.48 


fa 
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TABLE  A. 5 

Simple  Loadings  Primary  Factors 
Q Analysis  Based  on  Unit  Weighted  Factor  Score  Distances 


5 6 7 


South  Carolina 

Alabama 

Georgia 

Mississippi 

North  Carolina 

Arkansas 

Tennessee 

Louisiana 

Virginia 

Texas 

Kentucky 


Washington 

Montana 

Okhahoraa 


South  Dakota 
North  Dakota 

Wyoming 


S 1r!  in  J 1 
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TABLE  A. 6 

Simple  Loadings  Primary  Factors 
Q Analysis  Based  on  Variance  '.'flighted  Factor  Score  Distances 

State  1 2 3 4 5 6 7 


Alabama 
South  Carolina 
Mississippi 


Loulslansa 

Oklahoma 


Hen  York 

California 

New  Jersey 

Delaware 

Illinois 

Connecticut 

Maryland 

Michigan 


Utah 

Colorado 

Wyoming 

Oregon 

Washington 

New  Mexico 

Arizona 

Minnesota 


North  Dakota 

Nebraska 

Iowa 

Idaho 

Wyoming 


15 


s 
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TABLE  A. 6 
Continued 


West  Virginia 
Vermont 
New  Hampshire 
Kentuoky 


Rhode  Island 


Alaska 

Nevada 

Hawaii 


TABLE  A.  7 

Simple  Loadings  Factors 
Distance  Analysis  Based  on  Factor  Scores 
Weighted  According  to  Percentage  of  Educational  Variables 


3 5 6 7 


Florida 

Kentucky 


Indiana 

Ohio 

Wisconsin 

Pennsylvania 

Illinois 

South  Dakota 
North  Dakota 
Nebraska 


Oklahoma 


New  York 
New  Jersey 
California 
Dataware 

Maryland 

Massachusetts 


02 


125 


TABLE  A. 7 
Continued 


2 3 4 5 6 7 


New  Mexico 
Utah 
Wyoming 
Arizona 

Washington 


Hew  Hampshire 
West  Virginia 
Vermont 
Rhode  Island 


02 


11 


02 

02 

25 


06 

U 

09 


Alaska 

Nevada 

Hawaii 


S'  . 


126 


12? 


.13  -.15  -.09 


Nevada 

Delauar 
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